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Executive Summary

This document presents the findings and conclusions of the Remedial Investigation (Rl) completed within
Operable Unit (OU) 24, Munitions Response Site (MRS) UX0O-06 (Archive Search Report # 2.65), Former Fortified
Beach Assault Area, at Marine Corps Installations East — Marine Corps Base Camp Lejeune (MCIEAST-MCB
CAMLEJ), North Carolina. During previous investigations, munitions and explosives of concern (MEC) and material
potentially presenting an explosive hazard (MPPEH) were found within and along the boundary of Site UXO-06.
This Rl was conducted to further evaluate the nature and extent of subsurface MEC in uninvestigated and
undeveloped areas within the site and along the boundaries.

This Rl presents the investigation and data that support development of the conceptual site model (CSM). There
have been two types of investigations completed at Site UXO-06, an environmental investigation to evaluate the
nature, extent, and potential human health and ecological risks from exposure to chemicals associated with
historical munitions use, and a MEC investigation to evaluate the nature, extent, and potential explosive hazards
from MEC/MPPEH remaining onsite from historical munitions use. The following is a summary of the CSM and
data presented in the RI.

Conceptual Site Model
Site Characteristics
e Size: 450 acres

e Land Use and Physical Characteristics: Approximately 25 percent of the site is used as the Base borrow pit
(Borrow Pit Area); 22 percent of the site consists of industrial buildings, barracks, dining facilities, and paved
areas (Cantonment Area); 33 percent of the site is undeveloped and wooded and is used for training (Wooded
Area); and the remaining 20 percent consists of mainly wetlands, restricted access areas, and creeks (Limited
Use Area). Future land use is expected to continue to be the same. The topography of Site UXO-06 is relatively
flat, varying from 0 to 25 feet above mean sea level (msl), except for the 51-acre borrow pit where the
topographic relief is approximately 40 feet due to borrow pit excavations.

e Geology and Hydrogeology: The maximum investigation depth within the site was 25 feet below ground
surface (bgs) (monitoring well installation). Subsurface soils at Site UXO-06 consist of layered laterally
discontinuous fine-grained soil. Soil consists of layered interfingered beds and lenses of sands, silts, clays,
calcareous clays, shell beds, sandstone, and limestone that were deposited over pre-Cretaceous crystalline
bedrock. Groundwater flow in the surficial aquifer generally flows towards French Creek and its tributaries.

Potential Sources

e Historical Site Use: Site UX0O-06 was used as a maneuver area for fortified beach assault and assault of
fortified positions. The types of MEC/MPPEH found (3.5-inch practice rockets, signal flares, and small arms
ammunition) correlate with the historical use as a training area.

Investigation Activities

e Environmental Media: A total of 95 surface soil samples, 80 subsurface soil samples, 24 groundwater
samples, seven surface water samples, and seven sediment samples have been collected. Depending on the
purpose of the investigation, the samples were analyzed for volatile organic compounds (VOCs), semivolatile
organic compounds (SVOCs), pesticides, polychlorinated biphenyls (PCBs), explosives residues, perchlorates,
metals, total organic carbon (TOC), total organic halogens (TOX), total petroleum hydrocarbons (TPH)
gasoline-range organics (GRO), and/or TPH diesel-range organics (DRO).

e MEC Investigation: A total of 17,099 anomalies have been intrusively investigated using a combination of
digital geophysical mapping (DGM) intrusive and “mag-and-dig” techniques. The investigations covered
approximately 78 acres of the 450-acre site.
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Nature and Extent

Environmental Media: Based on the results from the investigation of soil, groundwater, surface water, and
sediment, there were no apparent munitions constituents (MC) impacts resulting from the presence of
MEC/MPPEH. No explosives residues or perchlorate were detected at concentrations above screening criteria
in any site media. Metals were detected in soil, groundwater, surface water, and sediment at concentrations
exceeding screening criteria and background at either isolated locations or in no definitive pattern across the
site.

There were isolated locations where three SVOCs (pentachlorophenol and the common laboratory
contaminants bis[2-ethylhexyllphthalate and methylene chloride) and two pesticides (dieldrin and 4,4’-
dichlorodiphenyltrichloroethane [DDT]) were detected above screening criteria in soil, groundwater, and/or
surface water.

MEC/MPPEH: Eighteen MEC items and 2,729 MPPEH items have been found at Site UXO-06. Small arms
ammunition was also found at 249 anomaly locations. The MEC items were found within the Borrow Pit or
Cantonment (C) Areas at depths ranging from 2 inches to 3.5 feet bgs and consisted of rockets, projectiles,
and pyrotechnic, screening, and marking devices. All MEC items were found in areas 100 percent intrusively
investigated. The MPPEH items were found within the Borrow Pit, Cantonment, and/or Wooded Areas on the
ground surface and at depths up to 4 feet bgs and were later classified as material documented as safe
(MDAS). The majority of MPPEH items found in the Cantonment Area were small arms ammunition; MPPEH
items with more serious hazard severity are concentrated in the northeastern portion of the Cantonment
Area (Cantonment Area B). There is the potential for MEC and MPPEH to be present in the uninvestigated
areas of Site UXO-06 and at depths greater than the instrumentation detection limit. Based on the historical
activities conducted and the types of ordnance used at the site, MEC/MPPEH is unlikely to be deeper than 4
feet bgs due to penetration; however, site activities (construction, borrow pit activities, filling of low areas,
resulting erosion, and so forth) may disturb MEC/MPPEH potentially below the surface and/or cause
MEC/MPPEH to become buried to deeper depths.

Risk Assessment

Environmental Media: No unacceptable risks to human health or the environment are expected from
exposure to environmental media.

MEC/MPPEH: Based on the mishap probability and the mishap severity, the overall hazard due to MEC
remaining at the site is judged to be moderate, except in Cantonment Area A where it is judged to be
negligible and Cantonment Area C and the Limited Use Area where it is judged to be minor.

CSM Refinement

Borrow Pit Area: The majority of MEC and MPPEH items were found in this area, where 100 percent
investigation was completed. This area is judged to have a moderate explosive hazard. Although there is a low
probability for contact with MEC based on the 100 percent investigation and a low probability of accidental
functioning of MEC if contact were to occur, if MEC was encountered and accidental functioning occurred, it
may cause death.

Cantonment Area A: Only small arms ammunition and one other MPPEH item (ammunition can) were found
in this area. No MEC was found. This area is judged to have a negligible explosive hazard due to a low
probability of MEC/MPPEH being present, a low probability for contact with MEC/MPPEH except during
planned intrusive work, and a low probability of accidental functioning if contact were to occur.

Cantonment Area B: MPPEH items consisting of practice rockets and signaling devices were found. Since this
area was not 100 percent investigated, it is judged to have a moderate explosive hazard because contact may
occur in time; however, there is a low probability of accidental functioning if contact were to occur.
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Cantonment Area C: Three MEC items along with MPPEH items were found; however, the majority of
Cantonment Area C was 100 percent investigated in support of MILCON projects. This area is judged to have a
minor explosive hazard. Although there is a low probability for contact with MEC based on the 100 percent
investigation and a low probability of accidental functioning of MEC if contact were to occur, if MEC was
encountered and accidental functioning occurred, it may cause severe injury.

Wooded Area: No MEC items were found in this area; however, MPPEH was found. Since this area was not
100 percent investigated, it is judged to have a moderate explosive hazard because contact may occur in time.
If contact were to occur, there is a moderate probability of accidental functioning of MEC/MPPEH.

Limited Use Area: Although this area was not investigated, the types of munitions items that may be
encountered are expected to be similar to those items found in the Wooded Area. This area is considered to
have a minor explosive hazard due to a low probability for contact with MEC/MPPEH because of access
limitations even though there is a moderate probability of accidental functioning of MEC/MPPEH if contact
were to occur.

Conclusions

The following are conclusions based on the findings from the investigations conducted to-date:

There are no significant impacts to environmental media from MC resulting from the presence of
MEC/MPPEH and there are no unacceptable risks to human health or the environment identified from
exposure to environmental media.

The overall hazard due to MEC/MPPEH potentially remaining in the Borrow Pit Area; Cantonment Area B; and
Wooded Area at UXO-06 is judged to be moderate. The overall hazard due to MEC/MPPEH potentially
remaining in Cantonment Area C is judged to be minor. However, in the Borrow Pit Area and Cantonment
Area C, 100 percent intrusive investigation has been performed and the potential for encountering
MEC/MPPEH was significantly reduced.

The overall hazard due to MEC/MPPEH in Cantonment Area A is judged to be negligible since only small arms
ammunition and one ammunition can were found, which presents a minimal threat if contact were to occur.

The overall hazard due to MEC/MPPEH in the Limited Use Area is judged to be minor based on limited access,
which reduces the potential for encountering MEC/MPPEH.

Recommendations

The following recommendations are made for future actions at Site UXO-06:

No further action is recommended for the Borrow Pit Area and Cantonment Area C because the 100 percent
investigation and removal of MEC/MPPEH has resulted in a substantial reduction in potential hazards from
contact with MEC. However, because it is not possible to provide assurance that all MEC items were detected
and removed, continued implementation of Recognize, Retreat, Report (3R) training for MEC recognition and
avoidance is recommended for all borrow pit workers.

No further action is recommended for Cantonment Area A based on finding only small arms ammunition and
one ammunition can which presents a minimal threat if contact were to occur.

A Feasibility Study (FS) is recommended for the Cantonment Area B, Wooded, and Limited Use Areas in order
to develop remedial action objectives and to develop and evaluate remedial alternatives to address potential
threats from any MEC that remains at the site.
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SECTION 1

Introduction

Under the Military Munitions Response Program (MMRP) and pursuant to the Comprehensive Environmental
Response, Compensation, and Liability Act of 1980, Marine Corps Installations East — Marine Corps Base Camp
Lejeune (MCIEAST-MCB CAMLEJ) (Figure 1-1) is in the process of addressing munitions and explosives of concern
(MEC) and munitions constituents (MC) at ranges that are no longer operational. Because MEC and material
potentially presenting an explosive hazard (MPPEH) were found during previous investigations within and along
the boundary of Site UX0O-06, Operable Unit (OU) 24, the site proceeded to a Remedial Investigation (RI).

1.1 Objectives and Approach
The objectives of the Rl were to:

e Further characterize the nature and extent of MEC and MC resulting from military training activities at
Site UX0-06.

e Assess the potential risks and hazards to human health and the environment resulting from MEC and MC
potentially present at the site.

The investigation activities were completed in accordance with methods and procedures detailed in the following
documents:

e MCIEAST-MCB CAMLEJ Munitions Response Program Master Project Plans (CH2M HILL, 2008a)

e Site-Specific Work Plan Addendum for Remedial Investigation at Site UX0O-06, Former Fortified Beach Assault
Area (CH2M HILL, 2012c)

e Explosives Safety Submission for Munitions Response Activities, Site UXO-06 Fortified Beach Assault Area
(Explosives Safety Submission [ESS]-103) (CH2M HILL, 2008b), including Amendment No. 1 (ESS-106)
(CH2M HILL, 2009), and Amendment No. 3 (ESS-113) (CH2M HILL, 2010b)

e Explosives Safety Submission for Munitions Response Activities, Site UXO-06 (ASR# 2.65 D-7)/Operable
Unit 24 Adjacent Investigation Area (ESS-127) (CH2M HILL, 2012d), including Amendment No. 1 (ESS-131)
(CH2M HILL, 2013)

The Rl was performed in a phased approach within the uninvestigated and undeveloped areas of Site UXO-06 and
in areas adjacent to Site UXO-06. Therefore, in this report, references to Site UXO-06 encompass two areas
(Figure 1-2):

e Site UXO-06 Proper refers to MMRP Site UXO-06, which was investigated during previous investigations
(presented in Section 3) and the RI.

¢ Munitions Response Site (MRS) Adjacent to Site UXO-06 refers to the area adjacent to Site UXO-06 Proper
that was investigated during the RI.

Henceforth, Site UX0-06 refers to the entire investigation area (the original MMRP site, Site UXO-06 Proper, and
the MRS Adjacent to Site UX0O-06).

1.2 Report Organization

This Rl report is organized as follows:

e Section 1 —Introduction

e Section 2 — Site Background, provides a brief summary of the site layout, history, and physical characteristics.

e Section 3 — Summary of Investigations, provides an overview of investigation activities and findings.

ES071014223508ATL 1-1
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e Section 4 — Nature and Extent, characterizes the nature and extent of environmental media and MEC and
MPPEH.

e Section 5 — Risk Assessment, summarizes the results of the updated human health risk assessment (HHRA),
ecological risk screening (ERS), and explosive hazards assessment.

e Section 6 — Conceptual Site Model, presents the key elements of the current conceptual site model (CSM) and
refinement.

e Section 7 — Conclusions and Recommendations, summarizes the overall findings and proposes a path forward.
e Section 8 — References, lists the references cited in the main text of this report.

Figures and tables referenced in the report are included after each section. Appendixes are provided at the end of
the document.

1-2 ES071014223508ATL
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SECTION 2

Site Background

This section describes the Base and summarizes the Site UX0O-06 setting, physical characteristics, and history.

2.1 Site Description

2.1.1 Site Setting

MCIEAST-MCB CAMLEJ is a 156,000-acre facility located in Onslow County, North Carolina, adjacent to the
southern boundary of the city of Jacksonville. MCIEAST-MCB CAMLEJ is bordered by the Atlantic Ocean to the
east, United States Route 17 to the west, and State Route 24 to the north. It is bisected by the New River, which
flows into the Atlantic Ocean in a southeasterly direction. Figure 1-1 shows the location of Site UXO-06 within the
Base.

Site UX0-06 is located in the Lower Mainside of MCIEAST-MCB CAMLEJ, south of McHugh Boulevard and west of
Sneads Ferry Road, and Gonzalez Boulevard crosses through the site (Figure 1-2). The southern boundary of the
site is formed by an active operational area.

The area of investigation covers approximately 450 acres consisting of the 177-acre Site UXO-06 Proper and the
273-acre MRS Adjacent to Site UXO-06. Site UX0O-06 can be divided into four areas based on land use (Figure 2-1):

e Borrow Pit Area — 114-acre area including a 51-acre active borrow pit which is used for on-Base construction
fill material, a 54-acre area where the borrow pit is expanding (also known as the Borrow Pit Expansion Area
[BPEA]), as well as a 9-acre pond associated with borrow pit operations.

e Cantonment Area — 96-acre area consisting of the area north of Gonzalez Boulevard, a utility corridor that is
parallel to and south of Gonzales Boulevard, and three developed parcels of land south of Gonzalez
Boulevard. This area is mostly developed and consists of buildings, roads, and parking areas, with some
wooded areas near drainages.

e Wooded Area — 149-acre area in the undeveloped section south of Gonzalez Boulevard and completely
surrounding the Borrow Pit area. It consists of wooded areas, ponds, and streams.

e Limited Use Area —91-acre area comprising the southernmost portion of the site and consisting of wetlands
that could not be investigated.

Each of the four areas includes portions of Site UXO-06 Proper and the MRS Adjacent to Site UXO-06.

2.1.2 Physical Characteristics
2.1.2.1 Regional and Facility-wide Topography, Surface Water Hydrology, and Climate

Elevations at MCIEAST-MCB CAMLEJ range from mean sea level (msl) to 70 feet above msl, with much of the
topography traversed by swales, wetlands, streams, and creeks that drain into the New River. MCIEAST-MCB
CAMLE] is bisected by the New River, a tidal estuary that covers about 20 percent of the MCIEAST-MCB CAMLE)J
area. It is shallow, with depths varying from 2 to 5 feet in most places, and has a grade of about 0.5 percent. The
relief between the stream and interstream areas ranges from 20 to 30 feet (Cardinell et al., 1993).

Aquifers of the Coastal Plain region are generally recharged within inter-stream areas. Natural discharge of
groundwater from the Coastal Plain aquifer system is generally into streams, wetlands, and lakes. The MCIEAST-
MCB CAMLEJ area is underlain by aquifers, including the surficial (water table), Castle Hayne, Beaufort, Peedee,
Black Creek, and Upper and Lower Cape Fear aquifers (Cardinell et al., 1993).

The climate in the Onslow County area is characterized by short, mild winters with occasional short-duration cold
periods and long, hot summers. Average annual net precipitation is approximately 50 inches. Ambient air
temperatures generally range from 33 degrees Fahrenheit (°F) to 53 °F in the winter months, and from 71 °F to
88 °F during the summer months. Winds are generally south-southwesterly in the summer and north-
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northwesterly in the winter (Water and Air Research, Inc., 1983). The hurricane season begins on June 1 and
continues through November 30. Storms of non-tropical origin, such as frontal passages, local thunderstorms, and
tornadoes, are more frequent and can occur year-round.

2.1.2.2 Site UX0O-06 Topography, Drainage, and Surface Features

The topography of Site UXO-06 is relatively flat, varying from 0 to 25 feet above msl (Figure 2-2), except for the
51-acre borrow pit where the topographic relief is approximately 40 feet due to borrow pit excavations. Water
that accumulates in the borrow pit is pumped into the nearby pond in the eastern portion of the site.

With the exception of the borrow pit, the Site UXO-06 area is relatively flat near the developed areas surrounding
Gonzales Boulevard, with local depressions near Cowhead Creek and an existing unnamed tributary. Surface
runoff generally flows south and southwest towards Cowhead Creek, tributaries of French Creek, or directly into
French Creek located on the southern boundary of the investigation area. Cowhead Creek and its tributary also
discharge into French Creek, a tributary of the New River. Surface water runoff patterns are variable due to
borrow pit excavations changing the topography of the site.

2.1.2.3 Site UX0-06 Geology and Hydrogeology

The geology underlying Site UX0O-06 consists of layered laterally discontinuous fine-grained soil, consistent with
the Tidewater region of the Atlantic Coastal Plain Physiographic Province. The soil is of marine and non-marine
sources, ranging in age from early Cretaceous to Holocene. Soil consists of layered interfingered beds and lenses
of sands, silts, clays, calcareous clays, shell beds, sandstone, and limestone that were deposited over pre-
Cretaceous crystalline bedrock.

Site-specific hydrogeological information was derived from the installation of 14 shallow temporary monitoring
wells. Water levels collected from the temporary monitoring wells in August 2008 (during the Preliminary
Assessment/Site Inspection [PA/SI]) were used to depict the potentiometric surface of the water table, as shown
on Figure 2-3. All groundwater flow in the surficial aquifer at Site UXO-06 appears to flow towards tributaries of
French Creek and towards Cowhead Creek. Horizontal hydraulic gradients calculated from the potentiometric
surface range from 0.0001 foot per foot to 0.0033 foot per foot.

2.2 Site History

Site UX0-06 (Archive Search Report # 2.65) was used from 1953 until 1977 as a training area for fortified beach
assault and assault of fortified positions. All fire was reportedly directed away from service roads and main
thoroughfares. During initial site operations from 1953 to 1970, the range was authorized for use of blank small
arms, demolitions, practice rockets, flame throwers, smoke grenades, and pyrotechnics (USACE, 2001). From 1970
until range closure in 1977, the range was authorized for use of blank small arms, 3.5-inch practice rockets,
thickened and unthickened fuel, half-pound demolitions, practice rifle grenades, and smoke and white
phosphorus (WP) hand grenades (USACE, 2001).

The potential hazards posed by historical activities at this former range include MEC in the form of unexploded
ordnance (UXO) and discarded military munitions. Potential MEC would be expected to be located at the surface
or embedded in surface soils, but over the years, construction, borrow pit activities, and possible erosion may
have caused the MEC to become buried to an unknown depth.

An historical imagery analysis was completed to further evaluate past activities at Site UXO-06 and the
surrounding area. Images from 1938 through 1993 were reviewed for changes in site features over time, as
summarized as follows and shown on Figure 2-4.

e 1938 - No significant development or activity was identified. Several dirt roads, two potentially agricultural-
related clearings to the north, and a small pond towards the west were identified.

e 1949 — Multiple interconnected dirt roads were identified with several small cleared areas throughout the dirt
road network. Areas of development were identified in the northeast and southeast corners. In the northeast
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corner, the area appears to be graded with vehicle activity, is divided by the main paved road that runs east to
west, and the clearing south of main paved road appears to have several possible structures.

e 1956 — Several additional dirt roads show evidence of substantial vehicle activity and there was additional
development in the northeast corner (mostly to the southeast) with multiple circular cleared areas and
several unidentified buildings and structures, one that appears to be a potential tower-like structure.

e 1960 - Some of the cleared areas and dirt roads appear to have reduced activity and several buildings found
in 1956 in the large clearing area are no longer present. There appears to be a grouping of circular cleared
areas within the main cleared area and some are nearly perfectly circular in shape whereas several have
unidentified structures in the center.

e 1964 — There are numerous craters/holes in the dirt road network and a new large cleared area in the
southwest corner. The new cleared area is accessed by existing dirt roads, there are four cylindrical structures
to the northwest, and a small unidentified clearing/possible group of small mounds to the northeast.

e 1973 —There are numerous buildings and graded parking areas in the north. The pond has been drained and
graded and there appears to be a channel or canal which connects to a new long cleared swath cut through
the forest that leads to the river. The previous large cleared area/dirt road network has substantially reduced
in size and the small cleared area south of the main paved road and adjacent to the previous large cleared
area appears to have been burned.

e 1974 - Several new features were identified, including a cleared and graded area within the cleared area that
was identified in 1973, a new drainage clearing in west, and a cleared area to the west was graded and new
buildings appear to be under construction.

e 1990 - Significant development occurred with approximately seven large buildings south of the main paved
road and several large buildings to the north of the main paved road. There is a large cleared/excavated area
with no identifiable structures or vehicles but several large excavated pit areas, at least one pond, and several
areas of mounded piles. This area coincides with the borrow pit, which was known to be in use in the 1980s
(CH2M HILL, 2012b). The remaining cleared areas and dirt roads are overgrown with vegetation.

e 1993 - There is a large cleared/excavated area with a large pit in northwest portion with several structures or
vehicles/equipment and a small graded/excavated area in the southern portion.
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SECTION 3

Summary of Investigations

To-date, six investigations have been conducted at Site UXO-06 (Figure 3-1). Figure 3-2 shows the locations of the
munitions response investigations and Figure 3-3 shows the locations of environmental samples collected. The
following subsections present a summary of the approach and methodologies used to complete field
investigations and their results.

3.1 Focused Site Inspection - Gonzalez Boulevard Military
Construction

In 2006, a Focused Site Inspection (SI) (CH2M HILL, 2007) was
conducted within the 4.4-acre Gonzalez Boulevard military
construction (MILCON) area to evaluate the presence or absence of 2006

MEC and hazardous and toxic waste within a 2.0-acre building and Focused Site Inspection -
parking lot footprint on the south side of Gonzales Boulevard and Gonzalez Boulevard Military Contruction
within a 2.4-acre extended parking area on the north side of Gonzalez
Boulevard.

FIGURE 3-1
Site UX0O-06 Investigation Timeline

3.1.1 MEC Investigation and Findings 2007-2008
Digital geophysical mapping (DGM) was conducted over 100 percent Focused Preliminary Assessment/Site Inspection
of the MILCON area and a 1.2-acre buffer area. A total of 1,368 - Onslow County Water and Sewer Authority

anomalies were selected as representing potential subsurface MEC
within the investigation area. Of these 1,368 anomalies, 1,072
anomalies were investigated. All anomalies were investigated within
the limits of construction to a depth of 2 feet below ground surface 2007-2011

(bgs); the remaining 296 anomalies outside and north of the Preliminary Assessment/Site Inspection
construction area were not investigated due to changes to the
construction plans. The locations of the items found during the
intrusive investigation are shown on Figure 3-4.

During the intrusive investigation, the following MEC items were ANHERAIL

identified and then removed from the site by MCIEAST-MCB CAMLE)J Focused Site Inspection -
. . Borrow Pit Expansion Area
Explosive Ordnance Disposal (EOD):

e One Rocket, 3.5-inch, Practice, M29 Series
e One Grenade, Hand, Smoke, M18

e One Flare, Signal, Distress Day and Night, MK13 MOD-0 2012
) ) ) o ) Utility Construction Support -
MPPEH items derived from the following types of munitions items Gonzalez Boulevard Military Contruction

were found and later classified as material documented as safe
(MDAS):

e One Grenade, Rifle, Practice, AT, M29
One Grenade, Striker Assembly Handle

2012-2013

. ) Remedial Investigation -
One Rocket, 2.36-inch, Practice, M7 Site UXO-06 and Adjacent Area

e One Flare, Signal, Rifle, M19A1B2
e One Flare, Signal, lllumination (Illum), M127A1, Star Parachute

In addition, the following types of small arms ammunition, classified as MPPEH, were also found: .50-caliber
projectiles were found at one location and 7.62-millimeter (mm) cartridge cases were found at two locations.
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3.1.2 Environmental Investigation and Findings

The investigation also consisted of collecting a total of 20 surface and subsurface soil samples and five
groundwater samples.

Surface soil samples were collected from 0 to 2 inches bgs, and subsurface soil samples were collected in the
range of 5 to 12 feet bgs. Soil samples were analyzed for volatile organic compounds (VOCs), semivolatile organic
compounds (SVOCs), pesticides, polychlorinated biphenyls (PCBs), explosives residues, perchlorate, metals, total
organic carbon (TOC), total organic halogens (TOX), and total petroleum hydrocarbons (TPH).

Four groundwater samples were collected from the surficial aquifer (10 to 19 feet bgs) and one groundwater
sample was collected from the upper Castle Hayne aquifer (36 to 40 feet bgs). Groundwater samples were
analyzed for VOCs, SVOCs, pesticides, PCBs, explosives residues, perchlorate, total and filtered metals, TOC, TOX,
and TPH. Sample locations are shown on Figure 3-5. The analytical data are provided in Appendix A.

Soil analytical and risk screening results are summarized as follows:
e Iron exceeded the North Carolina Soil Screening Level (NC SSL) in all surface and subsurface soil samples.
e Dieldrin exceeded its NC SSL in surface soil at one sampling location.

e Aluminum, arsenic, iron, and vanadium were identified as constituents of potential concern (COPCs) in the
human health risk screening (HHRS).

e Maximum concentrations of TPH, dieldrin, endrin, aluminum, chromium, iron, manganese, and vanadium
exceeded the ecological screening values (ESVs) (USEPA, 2001); however, most concentrations were less than
background, were well below other screening values, or were not toxic except in alkaline or acidic soil.
Therefore, there was no unacceptable ecological risk identified from exposure to soil.

Groundwater analytical and risk screening results are summarized as follows:

e Dissolved iron exceeded the North Carolina Groundwater Quality Standards (NCGWQS) in all samples.
e Dissolved manganese exceeded the NCGWQS in two of five samples.

e Bis(2-ethylhexyl)phthalate exceeded the NCGWQS in one sample.

e Chloroform, bis(2-ethylhexyl)phthalate, aluminum, antimony, arsenic, beryllium, chromium, iron, lead,
manganese, nickel, vanadium, and zinc were identified as COPCs in the HHRS.

e No significant ecological risk was identified.

Because the HHRS was based on residential screening values (the more conservative approach), the only COPCs
identified in soil were metals, and the planned MILCON in this area was for an armory and parking, it was decided
that the MILCON project should proceed and that the data should be incorporated with site-wide UXO-06 data for
further evaluation. As part of this R, the risk screening results were reviewed (see Sections 5.1.1.3 and 5.1.2.2) to
ensure that current risk assessment methodologies, screening values, and toxicity values would not change the
results and conclusions.

3.2 Focused Preliminary Assessment/Site Investigation -
Onslow County Water and Sewer Authority

From 2007 to 2008, Onslow County Water and Sewer Authority (ONWASA) conducted a Focused PA/SI to evaluate
the presence of MEC and/or impacted soil or groundwater within a proposed sewer line easement approximately
4,450 feet long and 24 feet wide that bisected Site UXO-06 from northeast to southwest.

3.2.1 MEC Investigation and Findings

In 2007, DGM was performed over 100 percent of the easement that was located within Site UXO-06 Proper and
resulted in identifying 791 anomalies representing potential subsurface MEC (Arcadis, 2007). An intrusive
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investigation was recommended in order to identify the source of the DGM-identified anomalies. In 2008, these
anomalies were intrusively investigated to a depth of 2 feet bgs and no MEC was encountered; however, three
MPPEH items derived from the following types of munitions items were found (Zapata, 2008) (Figure 3-6):

e Two Rocket, 3.5-inch Practice, M29 series
e One Grenade, Smoke, Rifle, M22

3.2.2 Environmental Investigation and Findings

In 2007, 42 shallow soil borings were advanced using direct-push technology (DPT) (Arcadis, 2007). Soil samples
were collected from each boring at the depth of the proposed force main (between 3 and 7 feet bgs).
Groundwater sampling was planned from every other soil boring; however, groundwater was only encountered at
two locations (MMRP0O6-TW04 and MMRPO6-TWO06) (Arcadis, 2007). Sample locations are shown along the sewer
easement on Figure 3-7. The analytical data are provided in Appendix A.

Soil and groundwater samples were analyzed for VOCs, SVOCs, pesticides, PCBs, explosives residues, perchlorate,
metals, TOC, TOX, TPH gasoline-range organics (GRO), and TPH diesel-range organics (DRO).

Soil analytical results are summarized as follows:

e Arsenic and/or vanadium were detected above either the United States Environmental Protection Agency
(USEPA) Region 9 Industrial Soil Preliminary Remediation Goals (PRGs) (USEPA, 2004) or the North Carolina
Soil Remediation Goals in 17 of the 42 soil samples; however, detections were below background
concentrations.

e TPH-DRO were detected in nine of the 42 soil samples; since health based standards do not exist for TPH-DRO,
these detections were compared to the non-underground storage tank (UST) petroleum release action level
(40,000 micrograms per kilogram [pg/kg]). None of the detected TPH-DRO concentrations were above the
non-UST petroleum release action level.

Groundwater analytical results are summarized as follows:

e Several metals were detected at concentrations slightly above either the USEPA Tap Water PRG or the
NCGWQS. However, since the groundwater samples were collected directly from the DPT tooling, it is possible
that suspended solids contributed to the detected metals concentrations.

The resulting data were used to conduct a preliminary evaluation of human health risks related to exposure to soil
and groundwater during construction activities and the evaluation concluded that site media did not pose a risk to
construction workers (Arcadis, 2007). As part of this RI, the risk screening results were reviewed (see

Sections 5.1.1.4 and 5.1.2.3) to ensure that current risk assessment methodologies, screening values, and toxicity
values would not change the results and conclusions.

3.3 Preliminary Assessment/Site Inspection - Site UXO-06
Proper

A phased PA/SI was initiated in 2007 at Site UXO-06 Proper (CH2M HILL, 2012b) with the primary objective of
evaluating the potential presence and nature of impacts to environmental media resulting from historical site
activities. A secondary objective was to gather geophysical data along transects covering 10 percent of the site as
a preliminary step in assessing the nature and extent of potential subsurface MEC.

3.3.1 MEC Investigation and Findings

DGM activities were conducted over 10 percent of the site (28,210 linear meters of transects; 9,031 linear meters
of these transects were within the BPEA) (Figure 3-8). The DGM activities identified 1,331 anomalies representing
potential subsurface MEC.

All of the 1,331 anomalies identified during the DGM activities were intrusively investigated. The depth of the
intrusive investigation was 2 feet bgs. No MEC was encountered; however, 586 MPPEH items, other than what
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was in burial pits, were recovered from the ground surface and up to 2 feet bgs (Figure 3-8). MPPEH items were
derived from the following types of munitions items and later classified as MDAS:

e Three-hundred twelve Rocket, 3.5-inch Practice, M29 series
e Six Rocket, 2.36-inch Practice, M7 series

e Fourteen Rocket, 35-mm, Subcaliber, M73 series

e Twenty-five Flare, Signal, Illum, Ground, M125A1

e Three Flare, Signal, lllum, Ground, M22

Three Flare, Signal, [llum, Ground, White Star Cluster, M159
One Flare, Signal, lllum, Ground, M23

Two Firing Device, Demolition, M1, Pressure type

One Fuze, 3.5-inch Rocket, Dummy, M405

e Fourteen Fuze, Grenade, Hand, Practice, MK1

e Nine M1 Ignitor

e Twenty-five Grenade, Striker Assembly Handle

e One Grenade, Hand, M67

e One Grenade, Rifle, 40-mm Parachute, M583

e Five Grenade, Rifle, M9

e Eight Grenade, Rifle, Smoke, hexachlorethane (HC), M20
e Five Grenade, Hand, WP, M15

e Three Grenade, Hand, Smoke, AN-M8

e Two Grenade, Hand, Practice, MK1

e Seven Landmine, Practice, M16 Al

e Three Projectile, 90-mm, M27B1, casing only

e Thirty-three ammunition canisters

e Twenty Cartridge Cases, 40-mm

In addition, the following types of small arms ammunition, classified as MPPEH, were also found: 5.6-mm, 7.62-
mm, and .30-caliber blanks were found at 83 locations.

Five burial pits were encountered starting at approximately 24 inches bgs and extending to 4 to 6 feet bgs
(Figure 3-8). These pits contained an additional 444 MPPEH items consisting of: 2.36-inch and 3.5-inch rocket
fragments, 5.56-mm blank ammunition, M22 flares, and ammunition links and canisters.

Although the greatest density of MPPEH items were found in the southeastern portion of the site, single items
were also found adjacent to Gonzalez Boulevard and in the northeast and southwest corners of the site. The
results of the intrusive investigation indicated that MPPEH contamination may not be constrained by the

Site UXO-06 Proper boundary. The PA/SI recommended to further evaluate the potential for subsurface MEC in
uninvestigated and undeveloped areas within the site and along the site boundaries.

3.3.2 Environmental Investigation and Findings

As shown on Figure 3-9, the following environmental samples were collected for the PA/SI:
e Seventy-six surface soil samples

— Three surface soil samples representing a single decision unit (DU) using the incremental sampling (IS)
method (CH2M HILL, 2010a)

— Forty-eight surface soil samples using the TR-02-1 compositing method (Thiboutot et al., 2002)
— Twenty-five discrete surface soil samples
e Twenty-five subsurface soil samples

e Seventeen groundwater samples
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e Seven surface water samples
e Seven sediment samples

All media were analyzed for VOCs, SVOCs, pesticides, explosives residues, perchlorate, metals, TPH-GRO, and
TPH-DRO. The analytical data are provided in Appendix A.

Surface soil samples were collected from 0 to 2 inches bgs using the IS and TR-02-1 methods, while the discrete
surface soil samples were collected from 0 to 2 feet bgs. Surface soil analytical results are summarized as follows:

e One SVOC, pentachlorophenol, was detected in one sample at a concentration above the NC SSL.
e One pesticide, dieldrin, was also detected in one sample at a concentration above the NC SSL.

e Six metals (aluminum, arsenic, chromium, iron, manganese, and thallium) were present at concentrations
exceeding background and at least one screening criterion.

e Explosives residues and perchlorate were not detected at concentrations above the USEPA Adjusted? Soil
Regional Screening Levels (RSLs).

Subsurface soil samples were collected from the unsaturated portion of the soil core located immediately above
the estimated water table. Subsurface soil analytical results are summarized as follows:

e One VOC, methylene chloride, exceeded the NC SSL at one sample location.

e  Four metals (aluminum, arsenic, iron, and manganese) were detected at concentrations exceeding twice
background concentrations and at least one screening criterion.

e Explosives residues and perchlorate were not detected at concentrations above the USEPA Adjusted Soil RSLs.

Groundwater samples were collected at depths ranging from 8 to 20 feet bgs. Groundwater analytical results are
summarized as follows:

e One VOC, methylene chloride, exceeded the adjusted USEPA Tap Water RSL and the NCGWQS.

e One SVOC, bis(2-ethylhexyl)phthalate, was detected at concentrations above the adjusted USEPA Tap Water
RSL and NCGWQS.

e Total metals (antimony, arsenic, chromium, cobalt, iron, manganese, and thallium) and dissolved metals (iron
and manganese) were detected at concentrations exceeding background concentrations and at least one
screening criterion. Based on the concentrations of metals detected in temporary wells, permanent
monitoring wells were installed and additional groundwater samples were collected and analyzed. Dissolved
iron and manganese were not detected in the permanent monitoring wells installed in proximity to three
former temporary well locations indicating that construction of permanent monitoring wells produced a more
reliable analytical result.

e Explosives residues and perchlorate were not detected at concentrations above the USEPA Adjusted Tap
Water RSLs.

Surface water analytical results are summarized as follows:

e One SVOC (bis[2-ethylhexyl]phthalate) was detected at concentrations in excess of the National
Recommended Water Quality Criteria (NRWQC), Consumption of Water and Organisms.

e Two pesticides, 4,4’-dichlorodiphenyltrichloroethane (DDT) and dieldrin, were detected at concentrations in
excess of at least one screening value.

1RsLs for non-carcinogenic compounds were adjusted by dividing by 10 to conservatively account for exposures to multiple analytes.

ES071014223508ATL 3-5



REMEDIAL INVESTIGATION REPORT OPERABLE UNIT 24/SITE UX0O-06, FORMER FORTIFIED BEACH ASSAULT AREA (ASR #2.65)

e Five total metals (aluminum, chromium, iron, thallium, and vanadium) were detected at concentrations above
either the USEPA Adjusted Tap Water RSL or NRWQC. Dissolved metals did not exceed any screening values.

e Explosives residues were not detected at concentrations above the USEPA Adjusted Tap Water RSLs.
Perchlorate was not detected.

Sediment analytical results are summarized as follows:

e  Four metals (aluminum, arsenic, chromium, and cobalt) were detected at concentrations above the USEPA
Adjusted Residential Soil RSLs. In addition, arsenic and chromium were detected at concentrations above the
USEPA Adjusted Industrial Soil RSLs.

e Explosives residues and perchlorate were not detected.

It was concluded that based on the current and anticipated future land use scenario for Site UXO-06 Proper,
exposure to soil, groundwater, surface water, or sediment was not expected to result in any unacceptable risk to
human health or ecological receptors.

3.4 Focused Site Inspection - Borrow Pit Expansion Area

Because MCIEAST-MCB CAMLEJ needed to increase the area available for borrow pit operations by roughly

54 acres, a Focused Sl of the BPEA was conducted to evaluate the nature and extent of potential MEC
contamination and to reduce potential exposure of site workers to MEC. An additional objective was to assess the
presence and nature of any MC soil contamination where soils may have been impacted by MEC, MPPEH, or
explosives used during controlled detonations. The BPEA consisted of three main areas, designated as Phase 1,
Phase 1A, and Phase 2 (Figure 3-10). Phase 1 was investigated first to allow the Base to immediately expand the
borrow pit and had an additional objective to evaluate the potential presence and nature of impacts to the
environment resulting from historical activities and the potential for human health and ecological risks that was
not investigated as part of the PA/SI activities. The remaining areas (Phase 1A and Phase 2) were divided into
subareas (determined based on the Base’s need for additional borrow materials) to allow the Base to
incrementally expand the borrow pit as subarea investigations were completed.

The Focused Sl included DGM and surface and intrusive MEC investigation of the entire BPEA, and collection of
surface and subsurface soil samples in the Phase 1 area.

3.4.1 MEC Investigation and Findings

A 100 percent intrusive investigation of the BPEA was performed to a maximum depth of 6 feet bgs. All areas that
were accessible for DGM were geophysically surveyed. Areas that could not be geophysically surveyed because of
the terrain were surveyed using handheld metal detectors to identify anomalies. Above grade soil piles were
investigated using mechanical means. Mechanical equipment was used to dig out the mounds to roughly the
same grade as the surrounding area and to move debris and soil to areas already determined to be free of MEC.
Mag and dig operations, as well as visual inspections, were then conducted over the moved debris and soil. The
footprints of the mounds, which were assumed to be native soil, were also investigated using mag and dig
procedures.

Five surface water bodies present within the BPEA were dewatered, using a well point dewatering system, to
facilitate intrusive investigation activities within these areas. Shortly after the intrusive investigation activities
were completed in these areas, the well point dewatering system was removed and the surface water bodies
naturally recharged.

A total of 10,259 geophysical anomalies were intrusively investigated. Fifteen MEC items and more than 2,000
MPPEH items were discovered (CH2M HILL, 2010a, 20113, 2011b, and 2012a). Intrusive investigation results for
the BPEA are shown on Figure 3-10.

The following MEC items were found:

e Ten Rocket, 3.5-inch high-explosive anti-tank (HEAT), M28A2
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e One Grenade, Rifle, Smoke, HC M20A1
e Two Grenade, Rifle, Illum, M19

e One Grenade, Hand, Illum, MKI

e One Projectile, 60-mm, Illum, M83

MPPEH derived from the following types of munitions items were found and later classified as MDAS:

e Twelve Rocket, 3.5-inch HEAT, M28 series

e One-thousand eight-hundred and eighty-four Rocket, 3.5-inch Practice, M29 series
e Thirty-one Rocket, 2.36-inch Practice M7 series

e Twelve Rocket, 2.36-inch HEAT, M6 series

e Seven Rocket, 35-mm, Subcaliber, M73 series

e Twenty-four Fuze, 3.5-inch Rocket, Dummy, M405

Five Grenade, Striker Assembly Handle

e Forty-four Flare, Signal, lllum, Ground, M125A1/M127A1
e One Flare, Ground, M17

e Three Grenade, Rifle, Smoke, HC, M20

e One Grenade, Rifle, M9

e One Grenade, Hand, Offensive, MK3

e Forty Grenade, Rifle, 40-mm Parachute, M583

e One Grenade, Hand, M67

Seven Grenade, Hand, Smoke, AN-M8

e Two Grenade, Hand, Practice, MKI/MKII

e Two Landmine, Pressure Plate

e Nine fragment pieces from unknown munitions
e One Projectile, 30-mm, casing only

e Four Projectile, 60-mm, M49 series

e Three Projectile, 81-mm, Illum, M301

e Four Projectile, 81-mm, Training, Practice, M68
e One Projectile, 75-mm, casing only

e One Projectile, Training, Practice, 20-mm, M99
e Five Projectile, 105-mm, casing only

In addition, small arms ammunition, classified as MPPEH, including 5.56-mm, 7.62-mm, and .50-caliber blanks was
found.

The MEC intrusive investigation resulted in the removal of all geophysical anomalies representing potential
subsurface MEC in the BPEA; therefore, no further MEC investigations were recommended in the BPEA and the
BPEA was released for use.

3.4.1.1 Post-Detonation Soil Sampling
Intentional Detonations

Recovered MEC items were destroyed on site by explosive demolition. If an item was not safe to move, it was
blown-in-place (BIP). If an item was safe to move, it was either BIP (if movement was unnecessary) or transferred
to a Controlled Detonation Area (CDA) within the site with other safe-to-move MEC items.

Blown-In-Place Locations

One post-detonation surface soil sample was collected from 0 to 2 inches bgs at each of the five BIP locations
using the TR-02-1 sampling approach and analyzed for explosives residues, perchlorate, and metals. The BIP
locations are shown on Figure 3-11. Due to the field team’s observations of material being ejected during one
detonation, two confirmation surface soil samples were collected at one of the BIP locations (MR06-5588). One
sample was collected from the crater created by the detonation (referred to as the “inner” sample) using the
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TR-02-1 approach, and one sample was collected from the area of ejected soil around the detonation crater
(referred to as the “outer” sample) using the Systematic Random IS approach. The DU for the outer sample was
roughly circular and centered upon the crater, with a radius of up to 15 meters to encompass the visible soil
ejecta.

Analytical results (provided in Appendix A) were compared to Adjusted USEPA RSLs (USEPA, 2011), NC SSLs
(NCDENR, 2011), and background values (CH2M HILL, 2011c). At two of the BIP locations, two explosives residues
(2,4,6-trinitrotoluene and hexahydro-1,2,5-trinitro-1,3,5-triazine [commonly referred to as “RDX"]) were detected
at concentrations exceeding screening values and two metals (arsenic and iron) were detected at concentrations
exceeding background values and screening values. Prior to releasing the area of these two BIP locations for
borrow pit operations, soil was removed to a depth of approximately 5 feet bgs.

Of the remaining three BIP locations, two metals (chromium and vanadium) were detected at concentrations
exceeding background values and at least one screening value; however, explosives residues were not detected at
concentrations above the screening values. The HHRA and the ERS indicated there would be no unacceptable
human health risks associated with exposure to BIP location soil by any of the potential receptors.

Controlled Detonation Area

Confirmation surface and subsurface soil samples were collected within the CDA and analyzed for explosives
residues and perchlorate (CH2M HILL, 2012a). The CDA was divided into four DUs (Figure 3-11). One composite
surface and one composite subsurface soil sample were collected from each of the four DUs using a modified IS
approach. The sample increments were approximately equal in the amount of soil and were collected from 0 to
1 foot bgs for each surface soil sample and 4 to 5 feet bgs for each subsurface soil sample. Additionally, surface
soil incremental samples were collected from four DUs outside the CDA from depths of 0 to 2 inches bgs.

Analytical results (provided in Appendix A) were compared to Adjusted USEPA RSLs (USEPA, 2011) and NC SSLs
(NCDENR, 2011). No explosives residues or perchlorate were detected at concentrations above regulatory
standards.

3.4.2 Environmental Investigation and Findings

An environmental investigation was conducted for Phase 1 of the BPEA to evaluate the potential presence of MC
contamination and to evaluate the potential risks to human health and ecological receptors from exposure to soil.
Nine surface soil (three in each DU) and three subsurface soil (one from each DU) samples were collected and
analyzed for explosives residues, perchlorate, and metals (Figure 3-11). Analytical results for the soil samples were
compared to Adjusted USEPA RSLs, NC SSLs, and background values (two times the mean) (Baker, 2001). The
analytical data are provided in Appendix A. Soil analytical and risk screening results are summarized as follows:

e In surface soil, arsenic concentrations exceeded the adjusted USEPA Residential Soil RSL and background in
one sample.

e Insubsurface soil, aluminum and chromium both exceeded the adjusted USEPA Residential Soil RSL and
background in at least one sample.

e Explosives residues were detected but did not exceed screening criteria.
e Perchlorate was not detected.

e The HHRS and ERS conducted indicated that there were no unacceptable risks associated with exposure to
soil. Therefore, no further evaluation of soil was recommended.

3.5 Utility Construction Support - Gonzalez Boulevard Military
Construction

In 2012, construction support was provided for an underground utility corridor (approximately 10 feet wide by
2,700 feet long) MILCON project planned along the south side of Gonzalez Boulevard. Approximately 1,400 feet of
the MILCON area was investigated to remove MEC and MPPEH from the portion of the utility corridor within
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Site UX0-06 Proper. The remaining 1,300 feet of the proposed 2,700-foot utility line did not require MEC
clearance because it was installed using horizontal drilling at a depth of 6 to 10 feet, which was below the
maximum depth that MEC was anticipated (Figure 3-12); however, the area of three proposed bore pits to be
used for horizontal drilling access were investigated (CH2M HILL, 2012f).

Electromagnetic induction and intrusive investigation was conducted in the construction support areas to a depth
of 4.5 feet bgs. No MEC or MPPEH was recovered in this investigation. The MEC intrusive investigation resulted in
the removal of all geophysical anomalies representing potential subsurface MEC in the utility corridor; therefore,
no further MEC investigations were recommended in the utility corridor and the utility corridor was released for
use

3.6 Remedial Investigation - Site UX0-06

To further define the nature and extent of MEC and MPPEH contamination UX0O-06, a phased Rl was conducted
from 2012 to 2013 in uninvestigated and undeveloped areas within Site UXO-06 Proper and in the MRS Adjacent
to Site UXO-06. The initial RI was conducted along transects totaling 209 acres in area. Because MPPEH items
were found along the investigation boundary, transects covering an additional 22.5 acres in the MRS Adjacent to
Site UX0-06 were investigated. Transects covered 10 percent in the most populated and accessible areas of the
site and 3.3 percent throughout the remainder of the accessible areas (Figure 3-13). Due to the wetlands and
streams in the southern portion of the site, intrusive investigation could not be conducted in that area. The
investigation included DGM within the transects and intrusive investigation of 3,651 anomalies identified
(Appendix B).

Intrusive investigation results for the Rl are shown on Figure 3-13. The intrusive investigation was conducted to a
depth of 2 feet bgs in the MRS Adjacent to Site UXO-06 and 4 feet bgs in Site UXO-06 Proper. No MEC was
encountered. Fifty-four MPPEH items derived from the following types of munitions items were found:

e Twenty-three Rocket, 3.5-inch Practice, M29 series
e One Rocket, 2.36-inch Practice, M7 series

e One Flare, Signal, lllum, M127

e One Flare, Signal, Aircraft, AN-M39

e Twenty-two Grenade, Signal, lllum, 40-mm, M583
e Two Grenade, Smoke, Rifle, M22

e One Grenade, Frag, Hand, MK2

e Three Ammo can, empty

In addition, the following types of small arms ammunition, classified as MPPEH, were also found: 5.56-mm, 7.62-
mm, .30-caliber, and .50-caliber blanks. At one anomaly location, a cache of 5,500 unexpended 0.30-caliber blanks
was found.

Appendix C discusses the Rl field efforts and findings in more detail.

3.6.1.1 Post-Detonation Soil Sampling
Intentional Detonations

Demilitarization of MPPEH was conducted during two separate controlled detonation events at one location
(Figure 3-13). After demilitarization and upon independent inspection by two UXO Technician Ills to confirm that
no explosive hazards were present, all MPPEH was classified as MDAS. It was then shipped for witnessed disposal
by thermal treatment.

Controlled Detonation Area

Two post-detonation surface soil samples, one inner and one outer crater, were collected at the controlled
detonation location. The surface soil samples were collected using the TR-02-1 sampling method.
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The samples were analyzed for explosives residues, perchlorate, and metals. Analytical results were compared to
Adjusted USEPA RSLs (USEPA, 2012), NC SSLs (NCDENR, 2012), and background values (CH2M HILL, 2011c). Metals
were not detected at concentrations exceeding background and regulatory screening values. Explosives residues
and perchlorate were not detected. The results indicated that exposure to soil within the area of the controlled
detonation is not expected to result in any unacceptable human health or ecological risks.
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SECTION 4

Nature and Extent

This section summarizes the nature and extent of environmental media and MEC and MPPEH based on the results
of the investigations conducted to-date (presented in Section 3).

4.1

Environmental Media

Environmental media has been characterized through previous investigations conducted from 2006 to 2011,
resulting in the collection of:

e Ninety-five surface soil samples

Eighty subsurface soil samples
Twenty-four groundwater samples

e Seven surface water samples
e Seven sediment samples

The locations of samples collected from the previous investigations are shown on Figure 3-3. The surface soil,
subsurface soil, and groundwater sampling locations were distributed across Site UXO-06 Proper. The surface
water and sediment samples were co-located and were collected from two surface water ponds, an unnamed
tributary running north to south, and a wetland drainage area in Site UXO-06 Proper outside of the active borrow

pit.

The environmental media samples were analyzed for various constituents depending on the investigation;
however, explosives residues, perchlorate, and metals analyses were performed for every investigation

(Table 4-1). The analytical data were compared to the North Carolina criteria, USEPA RSLs, and background
concentrations (if available) that were applicable at the time of the investigation. Analytes that exceeded
screening criteria as well as available background values are presented by media in the following subsections. A
HHRA and an ERS were also conducted to compare to current screening criteria and a summary of the results is
presented in Section 5.

TABLE 4-1

Summary of Media and Analytes
Site UXO-06 R/ Report
MCIEAST-MCB CAMLEJ, North Carolina

Focused Sl of Gonzalez
Boulevard MILCON area

(2006)

Focused PA/SI for the
ONWASA

(2007)

PA/SI of Site UXO-06
Proper

(2007-2011)

Focused SI for the
BPEA

(2009)

Soll

Groundwater

Surface Water

20 samples analyzed for:
VOCs, SVOCs, pesticides,
PCBs, explosives residues,
perchlorate, metals, TOC,
TOX, TPH

5 samples analyzed for:
VOCs, SVOCs, pesticides,
PCBs, explosives residues,

perchlorate total and filtered

metals, TOC, TOX, TPH

Not sampled

42 samples analyzed for:
VOCs, SVOCs, pesticides,
PCBs, explosives residues,
perchlorate, metals, TOC,
TOX, TPH-GRO, TPH-
DRO

2 samples analyzed for:
VOCs, SVOCs, pesticides,
PCBs, explosives residues,
perchlorate, metals, TOC,
TOX, TPH-GRO, TPH-
DRO

Not sampled

101 samples analyzed
for: VOCs, SVOCs,
pesticides, explosives
residues, perchlorate,
metals, TPH-GRO,
TPH-DRO

17 samples analyzed
for: VOCs, SVOCs,
pesticides, explosives
residues, perchlorate,
metals, TPH-GRO,
TPH-DRO

7 samples analyzed for:

VOCs, SVOCs,
pesticides, explosives
residues, perchlorate,
metals, TPH-GRO,
TPH-DRO

12 samples analyzed
for: explosives
residues, perchlorate,
metals

Not sampled

Not sampled
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TABLE 4-1

Summary of Media and Analytes

Site UXO-06 R/ Report

MCIEAST-MCB CAMLEJ, North Carolina

Focused Sl of Gonzalez

Focused PA/SI for the

PA/SI of Site UXO-06

Focused SI for the

Boulevard MILCON area ONWASA BPEA
(2006) (2007) (2007-2011) (2009)
Sediment Not sampled Not sampled 7 samples analyzed for:  Not sampled
VOCs, SVOCs,
pesticides, explosives
residues, perchlorate,
metals, TPH-GRO,
TPH-DRO
4.1.1 Surface Soil

VOCs, explosives residues, and perchlorate were not detected at concentrations above the applicable criteria for
which standards exist and depending upon the criteria used at the time of the investigation (USEPA Adjusted Soil
RSLs, USEPA Region 9 PRGs, or NC SSLs2) in surface soil. No PCBs were detected. The exceedances of screening

criteria and background are summarized as follows and in Table 4-2:

e One SVOC, pentachlorophenol, was detected at a concentration above the NC SSL at one location in the

Wooded Area.

e One pesticide, dieldrin, was detected at a concentration above the NC SSL at two locations in the Cantonment

Area.

e Six metals (aluminum, arsenic, chromium, iron, manganese, and thallium) were detected at concentrations
exceeding screening criteria and background across Site UXO-06 Proper in no definitive pattern.

TABLE 4-2

Summary of Exceedances in Surface Soil
Site UXO-06 Rl Report

MCIEAST-MCB CAMLEJ, North Carolina

Frequency

Range of Detected

pelsn  Comcenitions “Crtora’ (igkg)  Excoedances
SVOCs
NC SSL (2010) 31 1
Pentachlorophenol  1/35 55 J
Residential RSL (2011) 890 0
Pesticides
NC SSL (2005) 1.13 1
Dieldrin 3735 0.94 JP — 1.8 JP NC SSL (2010) 0.81 1
Residential RSL (2011) 30 0
Metals
Aluminum 86/95 264 — 17,500 Background (2001) >487
Residential RSL (2011) 7,700
NC SSL (2005) 5.24 0
Background (2001) 0.626 20
Arsenic 66/95 0.18 J—2.3 NC SSL (2009) 5.44 0
Residential RSL (2009) 0.39 42
NC SSL (2010) 5.8 0

2 NC SSLs are not established for explosives residues or perchlorate.

42
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TABLE 4-2

Summary of Exceedances in Surface Soil
Site UXO-06 Rl Report

MCIEAST-MCB CAMLEJ, North Carolina

Frequency Range of Detected

h Screening Value Number of
of Concentrations o
Detection (1g/kg) Criteria (ng/kg) Exceedances
NC SSL (2005) 27.2 0
Background (2001) 6.05 6
Chromium 84/95 0.66 J - 17 NC SSL (2010) 3.8 17
Industrial RSL (2011) 5.6 6
Residential RSL (2011) 0.29 74
NC SSL (2005) 151 19
Background (2001) 3,245 6
Iron 95/95 153 = 7,370
Residential RSL (2009) 5,500 2
NC SSL (2010) 150 76
NC SSL (2005) 65.2 0
Background (2001) 13.7 44
Manganese 95/95 2.5 —133
Residential RSL (2009) 180 0
NC SSL (2010) 65 1
Background (2001) 0.36 1
Thallium 4/95 0.42 J
Residential RSL (2011) 0.078 1

Notes:

The analytes shown are those that had one or more exceedances of screening values in effect at the time of the investigation.
If there were no updates to the particular standard, the earliest one is referenced.

J — Analyte is present, value may or may not be accurate or precise

P - Indicates a greater than 25% difference of detection between the primary and secondary columns.

mg/kg —milligram per kilogram

RSL — Adjusted United States Environmental Protection Agency Regional Screening Level for soil

4.1.2 Subsurface Soil

SVOCs, explosives residues, and perchlorate were not detected at concentrations above the USEPA Adjusted Soil
RSLs or NC SSLs in subsurface soil. No PCBs were detected. The exceedances of screening criteria and background
are summarized as follows and in Table 4-3:

e One VOC, methylene chloride, was detected at a concentration exceeding the NC SSL in two samples: one
located in the Wooded Area and one located in the Borrow Pit Area.

e Four metals (aluminum, arsenic, chromium, and iron) were detected at concentrations exceeding screening
criteria and background across Site UXO-06 Proper in no definitive pattern.

TABLE 4-3

Summary of Exceedances in Subsurface Soil
Site UXO-06 RI Report

MCIEAST-MCB CAMLEJ, North Carolina

Frequency Range of Detected

h . S Value Number of
Detg(f:tion Con;::;/t':g;lons Screening Criteria (ug/kg) Exceedances
VOCs
NC SSL (2005) 20.2 0
Methylene 8/35 3J-74
chloride NC SSL (2010) 23 2
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TABLE 4-3

Summary of Exceedances in Subsurface Soil
Site UXO-06 Rl Report

MCIEAST-MCB CAMLEJ, North Carolina

Frequency Range of Detected

Det :étion Con;:;;/t;g;ions Screening Criteria (XS}ES) E!\(lg;z(;rng;s
Industrial RSL (2011) 53,000
Residential RSL (2011) 11,000
Metals
Background (2001) 10,369
Aluminum 80780 900 — 19,000 Industrial RSL (2011) 99,000 0
Residential RSL (2011) 7,700 1
Region IX Industrial PRG (2004) 1.6 8
NC SSL (2005) 5.24 0]
Background (2001) 2.12 6
Arsenic 58/80 0.24 J—-53 NC SSL (2009) 5.44 0]
Industrial RSL (2011) 1.6 7
Residential RSL (2011) 0.39 20
NC SSL (2010) 5.8 1
NC SSL (2005) 27.2 0]
Chromium 80/80 1.8 — 26 Background (2001) 145
Industrial RSL (2011) 5.6 16
Residential RSL (2011) 0.29 3
NC SSL (2005) 151 13
Background (2001) 5,439 0
Iron 79/80 234 — 11,300 Industrial RSL (2011) 72,000
Residential RSL (2011) 5,500 0]
NC SSL (2010) 150 25
Notes:

The analytes shown are those that had one or more exceedances of screening values in effect at the time of the investigation.
If there were no updates to the particular standard, the earliest one is referenced.

J — Analyte is present, value may or may not be accurate or precise

RSL — Adjusted United States Environmental Protection Agency Regional Screening Level for soil

4.1.3 Groundwater

No pesticides/PCBS were detected. Explosives residues and perchlorate were not detected at concentrations
above the USEPA Adjusted Tap Water RSLs in groundwater. The exceedances of screening criteria and background
are summarized as follows and in Table 4-4:

e One VOC, methylene chloride, exceeded both the NCGWQS and USEPA Adjusted Tap Water RSL in three
samples located in the Wooded Area.

e One SVOC, bis (2-ethylhexyl)phthalate, exceeded the NCGWQS in four samples and the USEPA Adjusted Tap
Water RSL in three samples, all located in the Wooded Area.

e Several total metals and three dissolved metals (arsenic, iron, and manganese) were detected at
concentrations exceeding screening criteria and background. To confirm the elevated concentrations of
dissolved metals detected in the temporary wells, three permanent monitoring wells were installed. Dissolved
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SECTION 4—NATURE AND EXTENT

metals did not exceed screening criteria in any of the samples collected from permanent monitoring wells,
indicating that construction of permanent monitoring wells produced a more reliable analytical result.

TABLE 4-4

Summary of Exceedances in Groundwater

Site UXO-06 R/ Report

MCIEAST-MCB CAMLEJ, North Carolina

T Concontrations Screening Value (ugrly  Number of
Detection (ug/L)
VOCs
Background (2002) NA NA
Methylene chloride 3/19 6.2J—-17J NCGWQS (2010) 5 3
Tap Water RSL (2011) 4.8 3
SVOCs
NCGWQS (2005) 2.5 1
téis(Z- 819 14— 13 Background (2002) NA NA
thylhexyl)phthalate NCGWQS (2010) 3 4
Tap Water RSL (2011) 4.8 3
Total Metals
NCGWQS (2007) NA NA
Aluminum 8/24 120 J — 290,000 Tap Water PRG (2004) 36,000 1
Background (2002) 1,886 1
Tap Water RSL (2011) 3,700 0
NCGWQS (2005) NA NA
Background (2002) 3.28 1
Antimony 2/24 5MJ—-7.6J
NCGWQS (2010) 6 o]
Tap Water RSL (2011) 1.5 1
NCGWQS (2005) 50 0]
Tap Water PRG (2004) 0.045 1
Arsenic 8/24 1.6 J — 26 Background (2002) 5.77 1
NCGWQS (2010) 10 1
Tap Water RSL (2011) 0.045 5
NCGWQS (2007) 1.75 1
Tap Water PRG (2004) 18 0]
Cadmium 2/24 0.4J-3.9 Background (2002) 0.358 1
NCGWQS (2010) 2 0
Tap Water RSL (2011) 1.8 0
NCGWQS (2005) 50 1
Tap Water PRG (2004) NA NA
Chromium 4/24 1.3 J - 461 Background (2002) 3.13 1
NCGWQS (2010) 10 0
Tap Water RSL (2011) 0.043 2
Background (2002) 3.4 1
Cobalt 5/24 1.4 — 5.4 NCGWQS (2010) NA NA
Tap Water RSL (2011) 1.1 4
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TABLE 4-4

Summary of Exceedances in Groundwater
Site UXO-06 R/ Report

MCIEAST-MCB CAMLEJ, North Carolina

Frequency Range of Detected s . Numb £
of ] Concentrations gr?gr‘ilgg Value (pg/L) Ex:::e dg:lges
Detection (ug/L)

NCGWQS (2005) 300 23

Tap Water PRG (2004) 11,000 1
Iron 24/24 229 — 120,000

Background (2002) 5,999 8

Tap Water RSL (2011) 2,600 "

NCGWQS (2005) 15 2

Tap Water PRG (2004) NA NA
Lead 4/24 4.3J-110

Background (2002) 2.8

Tap Water RSL (2011) 15

Tap Water PRG (2004) NA NA
Magnesium 5/24 1,610 J — 12,000 Background (2002) 6,363 0]

Tap Water RSL (2011) NA NA

NCGWQS (2005) 50 "

Tap Water PRG (2004) 880 0]
Manganese 20/24 8.7J—964J

Background (2002) 214

Tap Water RSL (2011) 88

NCGWQS (2007) 1.05 0]

Tap Water PRG (2004) NA NA
Mercury 4/24 0.15J — 0.44 Background (2002) 0.1 3

NCGWQS (2010) 1 o]

Tap Water RSL (2011) 1.1 0

NCGWQS (2005) 100 1

Tap Water PRG (2004) 730 0
Nickel 12/24 1.5 J - 220

Background (2002) 7.97 5

Tap Water RSL (2011) 73 0

Background (2002) 0.77 1
Silver 1/24 1.2 J NCGWQS (2010) 20 0

Tap Water RSL (2011) 18 0

Background (2002) 3.78 1
Thallium 1/24 514 NCGWQS (2010) 2 1

Tap Water RSL (2011) 0.037 1

NCGWQS (2005) NA NA

Tap Water PRG (2004) 36 1
Vanadium 5/24 0.31J — 390

Background (2002) 4.72 1

Tap Water RSL (2011) 18 0

NCGWQS (2005) 1,050 1
Zinc 2/24 5.4 J — 1,400

Tap Water PRG (2004) 11,000 0
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SECTION 4—NATURE AND EXTENT

TABLE 4-4

Summary of Exceedances in Groundwater
Site UXO-06 R/ Report

MCIEAST-MCB CAMLEJ, North Carolina

T Concontrations Screening Value (ugrly  Number of
Detection (ug/L)
Dissolved Metals
Background (2002) 5.77 2
Arsenic, Dissolved 3/19 45J-9J NCGWQS (2010) 10 0
Tap Water RSL (2011) 0.045 3
NCGWQS (2005) 300 18
Iron, Dissolved 19/19 238 — 38,800 J Background (2002) 5,999 7
Tap Water RSL (2011) 2,600 8
NCGWQS (2005) 50 9
'\D"iz’;gﬁ/’;ffe' 15/19 7.1J - 619 Background (2002) 214 1
Tap Water RSL (2011) 88 5
Notes:

The analytes shown are those that had one or more exceedances of screening values in effect at the time of the investigation.
If there were no updates to the particular standard, the earliest one is referenced.

J — Analyte is present, value may or may not be accurate or precise

pg/L —microgram per liter

RSL — Adjusted United States Environmental Protection Agency Regional Screening Level

4.1.4 Surface Water

VOCs and perchlorate were not detected. Explosives residues were not detected at concentrations above the
USEPA Adjusted Tap Water RSLs in surface water. The exceedances of screening criteria are summarized as
follows and in Table 4-5:

e One SVOC, bis(2-ethylhexyl)phthalate, exceeded the NRWQC in two samples, one located in the Borrow Pit
Area and one located in the Limited Use Area.

e Two pesticides, 4,4’-DDT and dieldrin, exceeded screening criteria in the same sample which was located in
the Wooded Area.

e Five total metals (aluminum, chromium, iron, thallium, and vanadium) were detected in at least one surface
water sample at concentrations above the USEPA Adjusted Tap Water RSL or NRWQC, but no dissolved metals
exceeded screening values.

TABLE 4-5

Summary of Exceedances in Surface Water
Site UXO-06 RI Report

MCIEAST-MCB CAMLEJ, North Carolina

lzqu]? -ncy Ra(?c?:cgrfltgﬁitgied Screening Criteria ng;’l_e) ET;:;ZELS;S
etection (ug/L)
SVOCs

NC2B NA NA
bis(2-Ethylhexyl)phthalate 2/7 1.4J-16J NRWQC 1.2

Tap Water RSL (2011) 4.8 0
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TABLE 4-5

Summary of Exceedances in Surface Water

Site UXO-06 R/ Report

MCIEAST-MCB CAMLEJ, North Carolina

Freque.ncy R%](?:cgrfltgﬁitsried Screening Criteria 2@]‘;]5 E?(lgergtc;(;;g; s
Detection (mg/L)
Pesticide/PCBs
NC2B 0.0002 1
4,4'-DDT 177 0.01J NRWQC 0.00022 1
Tap Water RSL (2011) 0.2 0
NC2B 0.00005 1
Dieldrin 177 0.01J NRwWQC 0.000052 1
Tap Water RSL (2011) 0.0042 1
Total Metals
NC2B NA NA
Aluminum /7 424 — 27,700 NRWQC NA NA
Tap Water RSL (2011) 3,700 1
NC2B NA NA
Chromium 5/7 1.2 J-28.2 NRWQC 100 0
Tap Water RSL (2011) 0.043
NC2B NA NA
Iron 7/7 363 — 9,930 NRwQC 300 7
Tap Water RSL (2011) 2,600 1
NC2B NA NA
Thallium 177 5.1J NRWQC 0.24 1
Tap Water RSL (2011) 0.037 1
NC2B NA NA
Vanadium /7 2.8J-394J NRWQC NA NA
Tap Water RSL (2011) 18 1
Notes:

The analytes shown are those that had one or more exceedances of screening values in effect at the time of the investigation.

J — Analyte is present, value may or may not be accurate or precise

NC2B — North Carolina Administrative Code 2B Surface Water Standards for human health and water supply

NRWQC — National Recommended Water Quality Criteria for human health (organisms and water + organisms)

RSL — Adjusted USEPA Regional Screening Level

4.1.5 Sediment

VOCs, explosives residues, and perchlorate were not detected. SVOCs and pesticides were not detected at
concentrations above the USEPA Adjusted Soil RSLs in sediment. Four metals (aluminum, arsenic, chromium, and
cobalt) were detected at concentrations exceeding screening criteria (Table 4-6).

4-8
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SECTION 4—NATURE AND EXTENT

TABLE 4-6

Summary of Exceedances in Sediment
Site UXO-06 Rl Report

MCIEAST-MCB CAMLEJ, North Carolina

Range of Detected

Frequency of h . N Value Number of
Metals Detection Concentrations Screening Criteria (mg/kg) Exceedances
(mg/kg)
Aluminum 7/7 1,470 — 15,500 Residential RSL (2011) 7,700 4
Arsenic 7/7 0.28J-2 Residential RSL (2011) 0.39 5
Chromium 7/7 2.5 - 14.6 Residential RSL (2011) 0.29 7
Cobalt 7/7 0.075J-24J Residential RSL (2011) 2.3 1

Notes:

The analytes shown are those that had one or more exceedances of screening values in effect at the time of the investigation.
J — Analyte is present, value may or may not be accurate or precise

RSL — Adjusted United States Environmental Protection Agency Regional Screening Level for soil

4.1.6 Summary

Based on the results from the investigation of soil, groundwater, surface water, and sediment, there were no
apparent MC impacts resulting from the presence of MEC/MPPEH. No explosives residues or perchlorate were
detected at concentrations above screening criteria in any site media. Metals were detected in soil, groundwater,
surface water, and sediment at concentrations exceeding screening criteria and background at either isolated
locations or in no definitive pattern across the site.

There were isolated locations where three SVOCs (pentachlorophenol and the common laboratory contaminants
bis(2-ethylhexyl)phthalate and methylene chloride) and two pesticides (dieldrin and 4,4’-DDT) were detected
above screening criteria in soil, groundwater, and/or surface water.

An updated HHRA and ERS were also conducted and are presented in Section 5.

42 MEC and MPPEH

4.2.1 Summary of Anomalies ldentified

Intrusive investigations and MILCON clearance activities were conducted across approximately 17 percent of the
450-acre site. A total of 17,099 anomalies were investigated. The anomalies investigated and findings by area are
depicted on Figure 4-1. The majority of MEC and MPPEH was found in the central portion of the BPEA, which
correlates with the results of the historical imagery analysis, which concluded that the center of the training
operations was most likely in this area. A breakdown of the sources of the investigated geophysical anomalies is
provided as Figure 4-2.
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FIGURE 4-2

Summary of Intrusive Investigation Results
Site UXO-06 Rl Report

MCIEAST-MCB CAMLEJ, North Carolina

Intrusive Investigation Results

<1%_ <1%
11.3% 15.2%

4.1%

67.8%

B MEC (<1%) B MPPEH (15.2%)

B Non-Munitions-related Debris (nail, bolts, wire, etc.) (67.8%) M Facility Resource (culvert, utility line, fire hydrant) (4.1%)
M Shared Anomaly (<1%) B No Contact (11.3%)

B QC Seed (<1%)

Notes:

A Shared Anomaly is documented when the results of a multiple singular DGM selected anomalies are associated with a single
item.

A No Contact is documented when no anomaly is found using handhelds instruments or the EM61-MK2.
Percentages are based on the number of anomaly locations.
MPPEH includes small arms ammunition.

4.2.2 Munitions and Explosives of Concern

Eighteen MEC items were found within Site UXO-06 Proper (Figure 4-3 and Table 4-7). All items were located in
the subsurface. Three of the MEC items were found during support of a MILCON project in the Cantonment Area
near Gonzalez Boulevard, between 2 inches and 2 feet in depth. These three MEC items were removed by Base
EOD and destroyed off site, since a procedure for bringing explosives on Base had not been established at the
time of the investigation. The remaining 15 MEC items were found within the Borrow Pit Area at depths ranging
from 2 inches to 3.5 feet bgs. All ten of the high-explosive (HE) items found, all of which were in the Borrow Pit
Area, were 3.5-inch M28 series rockets; the remaining MEC items had an Illum, HC, or inert filler. Five of the 15
MEC items were BIP and the remaining were destroyed at the CDA, as described in Section 3.4.
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TABLE 4-7

Summary of MEC Items Found

Site UXO-06 R/ Report

MCIEAST-MCB CAMLEJ, North Carolina

ltem Class Description Quantity Area Found
Rocket, 3.5-inch, HEAT, M28 series 10 Borrow Pit
Rockets . . )
Rocket, 3.5-inch, Practice, M29 series 1 Cantonment
Projectiles Projectile, 60-mm, lllum, M83 1 Borrow Pit
Grenade, Hand, Smoke, M18 1 Cantonment
Flare, Signal, Distress Day & Night, MK13,
MOD-0 1 Cantonment
Pyrotechnic, Screening,
and Marking Devices Grenade, Rifle, Smoke, HC, M20A1 1 Borrow Pit
Grenade, Rifle, lllum, M19 2 Borrow Pit
Grenade, Hand, Illum, MK1 1 Borrow Pit
Total MEC Items 18

4.2.3 Material Potentially Presenting an Explosive Hazard

A total of 2,729 MPPEH items has been found in the surface and subsurface at UXO-06; small arms ammunition
was also found at 249 anomaly locations (Figure 4-4 and Table 4-8). The majority of the MPPEH items were
located in the center of the Borrow Pit Area at depths of 0 to 4 feet bgs. The density of MPPEH was the greatest in
the center of the Borrow Pit Area and decreased with distance away from this area. The MPPEH items found in
the surrounding Wooded Area were similar in type, but less in number. In the Wooded Area, five burial pits and
one cache were found and investigated. The burial pits extended up to 6 feet bgs and contained 2.36-inch and
3.5-inch rocket fragments, 5.56-mm blank ammunition, M22 flares, and ammunition links and canisters; the cache
extended to a depth of approximately 2 feet bgs and contained 0.30-caliber blank ammunition. In the
Cantonment Area, only a few subsurface MPPEH items were found ranging in depth from 1 to 14 inches bgs,
mainly in the northeastern portion of that area; elsewhere in the Cantonment Area, excluding the MILCON project
areas, only small arms ammunition casings and one ammo can were found. Appendix D is a detailed list of the
MPPEH findings.

TABLE 4-8

Summary of MPPEH Items Found

Site UXO-06 Rl Report

MCIEAST-MCB CAMLEJ, North Carolina

Item Class Description Quantity* Total Area Found
Ammo Can Ammo Can 37 37 Cantonment, Wooded
Flare, Signal, Ground, M17 1 81 Borrow Pit
Flare, Signal, Rifle, M19 1 Cantonment
Flare, Signal, Ground, M159, White Star Cluster 3 Wooded
Flare, Signal, Aircraft, AN-M39 1 Wooded
Flare Flare, Signal, lllum, M22 3 Wooded
Flare, Signal, lllum, M23 1 Wooded
Flare, Signal, M125A1 28 Borrow Pit, Wooded
Flare, Signal, M127A1, Star Parachute 43 Borrow Pit, Cantonment, Wooded
Striker Assembly Handle 31 79 Borrow Pit, Wooded
Fuzes M1 Ignitor 9 Wooded
Fuzes, M201 14 Borrow Pit
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TABLE 4-8

Summary of MPPEH Items Found

Site UXO-06 Rl Report

MCIEAST-MCB CAMLEJ, North Carolina

Item Class Description Quantity* Total Area Found
M405, Rocket, 3.5-inch 25 Borrow Pit
Firing Device Demolition, M1, Pressure Type 2 2 Wooded
Frag Frag 9 9 Borrow Pit
Signal, 40-mm, Parachute, M583 63 107 Borrow Pit, Wooded
Hand, Frag, M67 2 Borrow Pit, Wooded
Hand, Offensive, MK 3 1 Borrow Pit
Hand, Frag, MK 2 1 Wooded
Hand, Practice, MK 1 3 Borrow Pit
Grenade Hand, Practice, MK 2 1 Borrow Pit
Hand, Smoke, AN-M8 10 Borrow Pit, Wooded
Hand, WP, M15 Wooded
Rifle, M9 6 Borrow Pit, Wooded
Rifle, M29, AT 1 Cantonment
Rifle, Signal, M20A1 1" Borrow Pit, Wooded
Rifle, Signal, M22 3 Wooded, Cantonment
Mines Practice, M16 7 9 Wooded
Pressure Plate for Anti-tank mine 2 Borrow Pit
Rocket, 2.36-inch, Practice, M7 39 2,363 Borrow Pit, Cantonment, Wooded
Rocket, 2.36-inch, HEAT, M6 12 Borrow Pit
Rockets Rocket, 3.5-inch, Practice, M29 2,279 Borrow Pit, Cantonment, Wooded
Rocket, 3.5-inch, HEAT, M28 12 Borrow Pit
Rocket, 35-mm, Subcaliber, Practice, M7 3 21 Borrow Pit, Wooded
Projectile, 60-mm, M49 4 " Borrow Pit
Mortars Projectile, 81-mm, lllum, M301 3 Borrow Pit
Projectile, 81-mm, Training, Practice, M68 4 Borrow Pit, Wooded
Projectile, 20-mm, TP, M99 1 31 Borrow Pit
Projectile, 30-mm, Cartridge Case 1 Borrow Pit
Projectiles Projectile, 40-mm, Cartridge Case 20 Borrow Pit, Wooded
Projectile, 75-mm, Cartridge Case 1 Borrow Pit
Projectile, 90-mm, M27B1, Cartridge Case 3 Borrow Pit, Wooded
Projectile, 105-mm, Cartridge Case 5 Borrow Pit
5.56-mm blank 44 249 Borrow Pit, Cantonment, Wooded
Small Arms .50-caliber blanks 3 Borrow Pit, Cantonment, Wooded
Ammunition .30-caliber blanks 83 Borrow Pit, Cantonment, Wooded
7.62-mm blank 119 Borrow Pit, Cantonment, Wooded
Total Number of MPPEH Items 2,978
Note

*The quantity of small arms ammunition is based on the number of anomalies where found.
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4.2.4 Summary

MEC and/or MPPEH were found within the Borrow Pit, Cantonment, and Wooded Areas to depths up to 4 feet
bgs. There is the potential for MEC and MPPEH to be present in the uninvestigated areas of Site UX0O-06 and at
depths greater than the instrumentation detection limit. Based on the historical activities conducted and the
types of ordnance used at the site, MEC/MPPEH is unlikely to be deeper than 4 feet bgs due to penetration;
however, site activities (construction, borrow pit activities, filling of low areas, resulting erosion, etc.) may disturb
MEC/MPPEH potentially below the surface and/or cause MEC/MPPEH to become buried to deeper depths.

Migration of MEC and MPPEH, other than through human transport and erosion, is considered unlikely based on
the regional conditions and natural mechanisms. Frost upheaval in the Coastal Plain region of North Carolina is
considered unlikely because the average temperature in the coldest months is 45 °F and the average daily
minimum temperature is 32 °F (United States Department of Agriculture Soil Conservation Service, 1992).
Drought, flooding, and tidal changes are also not likely for this area.
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SECTION 5

Risk Assessment

This section presents the results of the updated HHRA and ERS and presents and evaluates explosives and
explosive hazards (considered to be the functioning or detonation of UXO) for Site UXO-06. The primary objective
is to evaluate site-related risks that may pose a threat to human health and/or the environment.

5.1 Environmental Risk Assessments

Various investigations have been conducted that have included human health risk evaluations and ERSs for
Site UX0-06. The goal of this HHRA and ERS was to consolidate the risk information into one report. These human
health and environmental risk evaluations include:

e PA/SI - An update of the HHRA and review of the ERS presented in the PA/SI Report for MMRP Site UXO-06,
Former Fortified Beach Assault Area (CH2M HILL, 2012b)

e Focused SI — Armory MILCON - Review of the HHRA and ERS included in the Focused SI, Site UXO-06 MILCON
Area (CH2M HILL, 2007)

e Focused PA/SI — ONWASA - Review of the HHRA and ERS included in the Focused Preliminary
Assessment/Site Investigation, AOC #3, Proposed Force Main Easement Near MMRP Site UXO-06 (Fortified
Beach Assault Area) (Arcadis, 2007)

e Focused SI — BPEA - Summary of the post-BIP/CDA human health risk and ecological screenings (presented in
two Technical Memorandums, Focused SI, Site UXO-06 Borrow Pit Expansion Area-Phase 1A Subarea 1,
CH2M HILL, 20114, and Focused SI, Site UXO-06 Borrow Pit Expansion Area-Phase 1A/2 Subarea 2, CH2M HILL,
2012a)

5.1.1 HHRA

The HHRA presented in the PA/SI was updated to follow current risk assessment methodology and values,
including current screening levels and toxicity values. The data evaluated in the updated HHRA are the same data
evaluated in the PA/SI. Screening levels used to select the COPCs for further quantitative evaluation in this HHRA
include the current November 2013 USEPA RSLs (USEPA, 2013) rather than the June 2011 USEPA RSLs used in the
PA/SI. Background values for comparison to metals in soil were updated to the background threshold values
(BTVs) for combined soil types in undeveloped areas from the Expanded Soil Background Study Report

(CH2M HILL, 2011c) and background values for comparison to metals in groundwater were updated to the BTVs
for surficial aquifer groundwater from the Expanded Groundwater Background Study Report (CH2M HILL, 2012e).
The methodology used to evaluate risks associated with the inhalation pathway was also updated from the
methodology used in the PA/SI to follow USEPA’s Risk Assessment Guidance for Superfund (RAGS), Part F (USEPA,
2009). As one of the COPCs operates via a mutagenic mode of action (MMOA), the risk calculations were updated
to incorporate the MMOA, which was not included in the PA/SI. Additionally, toxicity values were updated to
current values, if values have changed since the PA/SI.

Two additional investigations were conducted within the Site UXO-06 Proper area that included human health risk
evaluations: the Focused SI — Armory MILCON and the Focused PA/SI - ONWASA. These risk evaluations were not
updated since the groundwater data were collected using DPT sampling, and were not collected from monitoring
wells. The DPT groundwater samples, particularly the inorganic analysis from the DPT groundwater samples, may
not be appropriate for use in HHRAs. The evaluation of the inorganic data from the PA/SI is considered a more
representative evaluation of inorganic concentrations and associated potential risks. Although these risk
evaluations were not updated, they were reviewed to ensure that current risk assessment methodologies,
screening values, and toxicity values would not change the results and conclusions of these risk evaluations. These
reviews are presented in Sections 5.1.1.3 and 5.1.1.4.
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HHRSs were also performed for post-BIP/CDA confirmation sampling, as presented in the two technical
memorandums for the Focused S| - BPEA. These risk evaluations were not updated; however, the results of the
risk screenings are summarized in Section 5.1.1.5, as they were conducted within Site UX0O-06.

5.1.1.1 Human Health Conceptual Site Model

The human health CSM presents an overview of site conditions, potential contaminant migration pathways, and
exposure pathways to potential receptors. The human health CSM for soil, surface water, sediment, and
groundwater is presented on Figure 5-1. Table 1 in Appendix E summarizes the potential exposure pathways and
scenarios considered. Section 2 presents the site setting and history.

Potential current receptors include visitors/trespassers from nearby residential areas and site buildings and
occasional site workers (who sporadically excavate soil from the borrow pit). The current visitors/trespassers may
come in contact with surface soil, surface water, and sediment. Exposure routes may include incidental ingestion
of and dermal contact with the surface soil, inhalation of particulate and volatile emissions from the surface soil,
and incidental ingestion of and dermal contact with surface water and sediment. Potential risks to the current
occasional site worker who could be exposed to surface and subsurface soil and groundwater are not quantified in
the risk assessment; however, risks calculated for the future construction worker (see following description)
would be representative and protective of the occasional site worker as exposures are expected to be similar.

Potential future receptors include the current receptors (visitors/trespassers and occasional site workers) and
future residents, construction workers, and site workers. Future receptors could be exposed to surface and
subsurface soil if future residential houses or industrial buildings or piping and utilities are constructed at the site
and the soil is re-worked, mixing the subsurface soil with the surface soil. Exposure routes for future exposure to
the surface and subsurface soil are the same as those for current surface soil, incidental ingestion of and dermal
contact with the soil, and inhalation of particulate and volatile emissions from the soil.

Potable water supplies for the Base and the surrounding residential area are provided by water supply wells that
pump groundwater from the Castle Hayne aquifer; therefore, there is no current exposure to shallow
groundwater. Although freshwater is present within the surficial, Castle Hayne, Beaufort, and Peedee aquifers, all
of which are located below MCIEAST-MCB CAMLEJ, only the Castle Hayne aquifer is used by the Base as a water
supply source (Cardinell et al., 1993). There are no active water supply wells within a 1,000-foot radius of Site
UX0-06. The groundwater use patterns are already established for the Base and area around Site UX0-06, thus
use of site groundwater for industrial or residential purposes is unlikely. However, State and Federal governing
policies assume that underground fresh water resources are potable and should be aimed to be maintained as
such. Therefore, a potable use scenario was evaluated in this risk assessment. It was assumed if future residential
development of the site occurs that the residents could use the groundwater as a potable water supply. The
residents would be exposed through ingestion, dermal contact, and inhalation while bathing. Additionally, due to
the groundwater depth (from 8 to 20 feet bgs), construction workers could be exposed to the groundwater
through inhalation of volatiles and dermal contact in an excavation during construction activities.

Because VOCs do not appear to be associated with past site use (based on the analytical results from the PA/SI),
vapor intrusion into current or future buildings is not considered an exposure pathway of concern and was not
evaluated in the risk assessment.

5.1.1.2 Human Health Risk Evaluation

The PA/SI HHRA was performed in two phases, and updated tables for both phases are presented in Appendix E.
The first phase includes a conservative preliminary HHRS using appropriate human health risk-based screening
values and MCIEAST-MCB CAMLEJ BTVs (for metals in soil and groundwater). The first phase also includes
performing a risk ratio evaluation if concentrations exceed the screening levels. If any of the media indicated the
potential for unacceptable human health risks based on the first phase preliminary HHRS, that medium was
carried forward to the second phase of the risk evaluation. The second phase of the risk evaluation is a complete
HHRA. Only those media that showed the potential for human health risks based on the first phase were carried
forward to the second phase of evaluation. For the groundwater risk assessment, only individual wells with COPCs
which could not be eliminated in the first phase were carried forward to the second phase.
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The soil, sediment, surface water, and groundwater analytical data for samples collected in June, July, and August
2008 and March 2011, which were evaluated in the PA/SI, were evaluated in the updated HHRA. The data
evaluated during both phases of the risk assessment are presented in Appendix A, and the samples are identified
in Table 5-1. Unfiltered groundwater samples were analyzed in the risk assessment following USEPA Region 4
guidance (USEPA, 2000).

Phase | - Human Health Risk-Based Screening and Risk Ratio Evaluation

The methodology used to perform the Phase 1 evaluation described in Section 5.2.1 of the PA/SI was updated
with the following changes. Screening levels used to select the COPCs for further quantitative evaluation in this
HHRA include the current November 2013 USEPA RSLs (USEPA, 2013) rather than the June 2011 USEPA RSLs used
in the PA/SI. Background values for comparison to metals in soil were updated to the BTVs for combined soil types
in undeveloped areas from the Expanded Soil Background Study Report (CH2M HILL, 2011c) and background
values for comparison to metals in groundwater were updated to the BTVs for surficial aquifer groundwater from
the Expanded Groundwater Background Study Report (CH2M HILL, 2012e).

Surface Soil Risk Screening

Tables 2.1 and 2.1a, Appendix E, present the updated risk-based screening and risk ratio evaluation for surface
soil. Based on Step 2 of the Phase | screening, no COPCs were retained for surface soil. Therefore, exposure to
surface soil would not be expected to result in any unacceptable human health risks based on potential human
exposure and risk. This is the same conclusion as the PA/SI.

Surface Water Risk Screening

Table 2.2, Appendix E, presents the updated risk-based screening for surface water. As shown on this table, seven
constituents exceeded the screening value. These constituents are the same as those identified in the PA/SI;
bis(2-ethylhexyl)phthalate, 4,4’-DDT, dieldrin, aluminum, iron, thallium, and vanadium. Because surface water
data were screened against the North Carolina 2B water quality standards for water supply or human health (if
available), or the NRWQC for Human Health (water and organisms criteria), it is not possible to perform the risk
ratio screening process. Therefore, to evaluate potential human health risks, Phase Il (a complete HHRA) was
conducted for surface water, as presented in the discussion below under “Phase Il - Human Health Risk
Assessment”.

Sediment Risk Screening

Tables 2.3 through 2.3b in Appendix E present the updated risk-based screening and risk ratio evaluation for
sediment. Based on the three step risk ratio screening process, no COPCs were retained for sediment. Therefore,
exposure to sediment is not expected to result in any unacceptable human health risks. This is the same
conclusion as the PA/SI.

Groundwater Risk Screening

Tables 2.4 through 2.4b in Appendix E present the updated risk-based screening and risk ratio evaluation for
groundwater. Several COPCs were identified in the three step screening process (see Table 2.4b, Appendix E).
Therefore, groundwater was further evaluated in Phase .

Combined Surface and Subsurface Soil Risk Screening

Tables 2.12 and 2.12b in Appendix E present the updated risk-based screening and risk ratio evaluation for
combined surface and subsurface soil. Based on this screening evaluation, no COPCs were retained for surface
and subsurface soil. Therefore, exposure to combined surface and subsurface soil would not be expected to result
in any unacceptable human health risks. This is the same conclusion as the PA/SI.

Phase Il—Human Health Risk Assessment

An HHRA was performed for surface water and groundwater, the two media with COPCs based on the Phase |
human health-risk based screening and risk ratio evaluations. The risk calculations are presented in Appendix E.

ES071014223508ATL 5-3



REMEDIAL INVESTIGATION REPORT OPERABLE UNIT 24/SITE UX0O-06, FORMER FORTIFIED BEACH ASSAULT AREA (ASR #2.65)

The methodology used to perform the HHRA is described in Section 5.3 of the PA/SI, and was used for the
updated HHRA with the following changes. Screening levels and BTVs used to select the COPCs were updated as
discussed above in Phase | — Human Health Risk-Based Screening and Risk Ratio Evaluation. The toxicity values
used to calculate the carcinogenic risks and non-carcinogenic hazards were updated, if necessary, to current
toxicity values, using the most recent updates to the sources of the toxicity values identified in Section 5.3.3 of the
PA/SI. Additionally, as one of the COPCs for groundwater acts via a MMOA, the cancer risks for this COPC were re-
calculated using MMOA risk calculation methods. The methodology used to evaluate risks associated with the
inhalation pathway was also updated from the methodology used in the PA/SI to follow USEPA’s RAGS, Part F
(USEPA, 2009).

Identification of COPCs

Surface water and groundwater data were quantitatively evaluated in the risk assessment. The COPC screening is
presented in Tables 2.2 and 2.4 through 2.11, Appendix E. The methodology used to select the COPCs for
guantitative evaluation in the HHRA was the same as Step 1 of the Phase | risk screening evaluation.

COPCs were identified for groundwater in Table 2.4, Appendix E, based on the maximum detected concentrations
in groundwater exceeding the Base groundwater BTVs and USEPA RSLs (USEPA, 2013). The USEPA Region 4
methodology for calculation of groundwater exposure point concentrations (EPCs) (USEPA, 2000) does not involve
use of all of the groundwater data, as is used for the other site media, but involves use of data from the center of
the groundwater contamination plume (if present). As there is no groundwater contamination plume present at
Site UX0-06 Proper, further evaluation and COPC screening of the groundwater was performed to determine if
there are any COPCs in each well that need to be evaluated further in the risk evaluation. For this additional
evaluation, the groundwater data were compared to the background concentrations and tap water RSLs to
identify any temporary or permanent monitoring wells that would need to be evaluated. The comparison of the
groundwater data from each temporary and permanent monitoring well to these screening values is presented in
Table 2.5, Appendix E. The risk ratio screening process was then performed for those temporary monitoring wells
with concentrations exceeding the screening values. The risk ratio screening was performed for temporary
monitoring wells MR06-TWO01, MR06-TWO02, MR06-TW03, MR06-TWQ05, MR0O6-TWO07, and MR06-TW10 (Tables 2.6
through 2.11, Appendix E). A temporary monitoring well was selected for further evaluation in the risk
assessment if any COPCs were identified based on the screening and risk ratio evaluation for the individual wells.
Therefore, MRO6-TWO02, MR0O6-TWO03, and MR0O6-TW10 were selected for further evaluation. It should be noted
that permanent monitoring wells MR0O6-MWO01, MR0O6-MWO02, and MRO6-MWO03 were installed to further
evaluate elevated total metals concentrations in temporary wells MR0O6-TWO02, MR0O6-TW07, and MR0O6-TW10,
respectively. The concentrations of all metals in these three permanent monitoring wells were less than the
concentrations in the temporary wells and were less than the human health screening levels or background
concentrations, and no COPCs were identified in the three permanent monitoring wells. Therefore, although
COPCs were identified in MR0O6-TW02, MR06-TWO07, and MR0O6-TW10, use of these wells to evaluate risks likely
overestimates any potential risks, as the permanent monitoring wells are more representative of concentrations
in potential potable water supplies from these areas.

Table 5-2 identifies the chemicals that were selected as COPCs for surface water and groundwater.
Exposure Assessment

The same exposure pathways and receptors evaluated in the PA/SI were evaluated in this updated HHRA. The
potential exposure pathways for surface water and groundwater (the two media quantified in the HHRA) are
shown in the CSM (Figure 5-1 and Table 1, Appendix E). Potential current receptors exposed to surface water
include nearby residents or Base workers who may use the surface water bodies for recreational activities such as
swimming. The surficial aquifer groundwater is not currently used as a water supply for MCIEAST-MCB CAMLEJ,
and therefore, there is no current exposure to groundwater. In summary, the potential current land use exposure
pathways for surface water include:

e Recreational (adult, youth, and child): incidental ingestion of and dermal contact with surface water
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The potential future land use exposure pathways include the current pathways and:

e Resident (adult and child): ingestion of groundwater, and inhalation and dermal contact with groundwater
while showering or bathing

e Construction Worker: dermal contact with and inhalation of volatile emissions from groundwater during
excavation and construction activities

The methodology used to calculate the EPCs in the PA/SI were used to calculate EPCs for any additional COPCs
identified in the updated HHRA. The EPCs for the COPCs are presented in Tables 3.1.RME through 3.5.RME of
Appendix E. The exposure parameters used to estimate intake of the COPCs for each exposure scenario and the
intake equations are presented in Tables 4.1.RME through 4.3.RME and 4.1.CTE, in Appendix E, and are the same
as those used in the PA/SI. However, the intake via the inhalation pathway was updated to follow current USEPA
RAGS Part F guidelines (USEPA, 2009).

Toxicity Assessment

Toxicity assessment is discussed in Section 5.3.3 of the PA/SI. The toxicity values used in the PA/SI were reviewed,
and if more current values were available, were updated for this HHRA.

Additionally, as methylene chloride is a COPC that acts via a MMOA, cancer risks for residential exposures were
updated and estimated using age-dependent adjustment factors (ADAFs). The calculation of cancer risk using
ADAFs is presented in Tables 7.14.RME Supplement A and 7.7.CTE Supplement A in Appendix E. As chemical-
specific data are not available for the methylene chloride, default ADAFs, as included in the USEPA Region 3
Memorandum Derivation of RBCs for Carcinogens that Act Via a Mutagenic Mode of Action and Incorporate
Default ADAFs (USEPA, 2006), were used for the MMOA evaluation. Additionally, the exposure factors for the
0- to 2-year-old child and 2- to 6-year-old child were assumed to be the same as the 0- to 6-year-old parameters,
with the exception of the exposure duration, which was instead 2 years and 4 years, respectively. The exposure
factors for the adult residential receptor were used for the 6- to 16-year-old and the 16- to 30-year-old (for the
reasonable maximum exposure [RME] scenario), with the exception of the exposure durations, which were

10 years and 14 years, respectively.

USEPA-derived chronic and subchronic oral reference doses (RfDs), chronic and subchronic inhalation reference
concentrations, and associated uncertainty factors and modifying factors for the COPCs are included in
Appendix E, Tables 5.1 and 5.2. USEPA-derived oral cancer slope factors and inhalation unit risks are listed in
Appendix E, Tables 6.1 and 6.2.

Risks Characterization

The methods used to calculate carcinogenic risks and non-carcinogenic hazards are discussed in Section 5.3.4 of
the PA/SI.

The results of the risk characterization for surface water and groundwater are summarized as follows by media.
The risks are calculated in Tables 7.1.RME through 7.15.RME and Tables 7.1.CTE through 7.7.CTE in Appendix E.
The risks are summarized in Tables 9.1.RME through 9.15.RME and Tables 9.1.CTE through 9.7.CTE in Appendix E.
A summary of the RME results is shown in Table 5-3 and a summary of the central tendency exposure (CTE)
results is shown in Table 5-4. CTE risks were calculated only when the RME hazard exceeded 1 or the RME
carcinogenic risk exceeded 10™. The constituents of concern (COCs) are identified as follows for each receptor.
The COCs are those COPCs that contribute a hazard index (HI) greater than 0.1 to a cumulative target organ Hl
that exceeds 1 or a carcinogenic risk greater than 1 x 10® to a cumulative carcinogenic risk that exceeds 1 x 10*.

Surface Water (Tables 9.1.RME through 9.3.RME, Appendix E)

The risk assessment assumed that recreational adults, youth, and children could swim in surface water bodies at
Site UX0O-06 Proper and could be exposed to surface water through incidental ingestion and dermal contact. As
concluded in the PA/SI, risks for these potential receptors were all below USEPA’s target hazard and risk levels.
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Groundwater—MR06-TWO02 (Tables 9.4.RME through 9.7.RME and 9.1.CTE and 9.2.CTE, Appendix E)

The risk assessment assumed that future residents could be exposed to groundwater from well MR0O6-TWO02, if
used as a potable water supply, through ingestion and dermal contact while showering and future construction
workers could be exposed to the groundwater through dermal contact during excavation activities. Consistent
with the PA/SI, non-carcinogenic hazards associated with future potable use were above the target HI for both
RME and CTE scenarios. The hazard was associated with iron and manganese for an adult resident and cobalt,
iron, and manganese for a child resident. The COCs include iron and manganese. Although the target organ Hl
associated with cobalt exceeds 1.0 (HI=1.2 for a child resident), when compared to the target Hl of 1, based on
one significant digit, it is not considered an exceedence. The non-carcinogenic hazards to a construction worker
did not exceed the target HI. Carcinogenic risks were not calculated as the COPCs for MR0O6-TWO02 are not
carcinogenic.

As mentioned previously, permanent monitoring well MRO6-MWO01 was installed to further evaluate elevated
total metals concentrations in temporary well MRO6-TWO02. The concentrations of all metals in this permanent
monitoring well were less than the concentrations in the temporary well and were less than the human health
screening levels or background concentrations, and no COPCs were identified. Therefore, although COPCs and
potential risks above target levels were identified in MR0O6-TWO02, use of data from this well to evaluate future
exposure pathways likely overestimates any potential risks, as the permanent monitoring well is more
representative of concentrations in potential potable water supplies from these areas.

Groundwater—MR06-TWO03 (Tables 9.8.RME through 9.11.RME and 9.3.CTE and 9.4.CTE, Appendix E)

The risk assessment assumed that future residents could be exposed to groundwater from well MR06-TWO03, if
used as a potable water supply, through ingestion and dermal contact while showering, and future construction
workers could be exposed to the groundwater through dermal contact during excavation activities. Consistent
with the PA/SI, non-carcinogenic hazards associated with future potable use were above the target HI for both
RME and CTE scenarios. The hazard was associated with iron, the one COPC, for both an adult and child resident.
Therefore, iron was identified as a COC for MR06-TW03. The non-carcinogenic hazards to a construction worker
did not exceed the target HI. Carcinogenic risks were not calculated as the COPC for MR06-TWO02 is not considered
carcinogenic.

Groundwater—MRO06-TW10 (Tables 9.12.RME through 9.15.RME and 9.5.CTE through 9.7.CTE, Appendix E)

The risk assessment assumed that future residents could be exposed to groundwater from well MRO6-TW10, if
used as a potable water supply, through ingestion, and dermal contact and inhalation while showering, and future
construction workers could be exposed to the groundwater through dermal contact and inhalation during
excavation activities. Consistent with the PA/SI, non-carcinogenic hazards associated with future potable use were
above the target HI for both RME and CTE scenarios and carcinogenic risks were above the target risk range for
the RME scenario. The hazard was associated with thallium for an adult resident, and arsenic, iron, and thallium
for a child resident. The carcinogenic risk was associated with arsenic, with smaller contributions from methylene
chloride and bis(2-ethylhexyl)phthalate. The COCs include arsenic, iron, thallium, methylene chloride, and bis(2-
ethylhexyl)phthalate. The non-carcinogenic hazards and carcinogenic risks to a construction worker did not
exceed the target risk levels.

As mentioned previously permanent monitoring well MRO6-MWO03 was installed to further evaluate elevated total
metals concentrations in temporary well MRO6-TW10. The concentrations of all metals in this permanent
monitoring well were less than the concentrations in the temporary well and were less than the human health
screening levels or background concentrations, and no COPCs were identified in the MR-MWO03. Therefore,
although COCs were identified in MR06-TW10, use of this well data to evaluate future exposure pathways likely
overestimates any potential risks, as the permanent monitoring well is more representative of concentrations in
potential potable water supplies from this area.
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5.1.1.3 Review of Focused SI-Armory MILCON Human Health Assessment

The Focused SI — Armory MILCON included a HHRS to identified COPCs. Potential human health risks were not
calculated for these COPCs. The soil and groundwater data were compared to human health risk-based screening
levels and base-wide background concentrations, current at the time the assessment was conducted, to identify
COPCs. The maximum detected soil concentrations were compared to the October 2004 residential soil PRGs
(USEPA, 2004) and two times the arithmetic mean base-wide background soil concentrations (Baker, 2001) and
the maximum detected groundwater concentrations were compared to the October 2004 tap water PRGs (USEPA,
2004) and two times the arithmetic mean base-wide background shallow groundwater concentrations (Baker,
2002). PRGs based on non-carcinogenic effects were divided by 10 to account for exposure to multiple
constituents. PRGs based on carcinogenic effects were used as presented in the PRG table. The groundwater data
were not collected from monitoring wells, but were collected using DPT sampling. Typically, as discussed in USEPA
Region 4 risk bulletins (USEPA, 2000) “direct push technologies are not appropriate for obtaining groundwater
samples for analysis of some chemicals, especially inorganics.” Therefore, although the DPT groundwater data
were compared to screening levels to identify COPCs in the Focused Sl — Armory MILCON, the monitoring well
data collected during the PA/SI are more appropriate for use in HHRA and more representative of groundwater to
which a receptor may be exposed.

The Focused SI — Armory MILCON HHRS identified aluminum, arsenic, iron, and vanadium as COPCs for soil and
chloroform, bis(2-ethylhexyl)phthalate, aluminum, antimony, arsenic, beryllium, chromium, iron, lead,
manganese, nickel, vanadium, zinc, dissolved iron, and dissolved manganese as COPCs for groundwater.

To confirm the results of the HHRS are still applicable, the risk-based screening levels were updated to the current
November 2013 RSLs for residential soil and tap water (USEPA, 2013) and the background values for comparison
to metals in soil were updated to the current BTVs for combined soil types in undeveloped areas from the
Expanded Soil Background Study Report (CH2M HILL, 2011c) and background values for comparison to metals in
groundwater were updated to the BTVs for surficial aquifer groundwater from the Expanded Groundwater
Background Study Report (CH2M HILL, 2012e).

Based on the current RSLs and BTVs, arsenic and iron are identified as COPCs for soil and chloroform, bis(2-
ethyhexyl)phthalate, perchlorate, aluminum, antimony, arsenic, beryllium, chromium, copper, iron, lead, nickel,
vanadium, zinc, dissolved iron, and dissolved manganese are identified as COPCs for groundwater. Risks were not
calculated for these COPCs using the Focused Sl — Armory MILCON data. However, the concentrations of the
COPCs detected were compared to the concentrations from the PA/SI to determine if these data could result in
different risks and conclusions than the updated PA/SI risk calculations.

The maximum detected concentration of arsenic and iron in soil samples included in the Focused SI — Armory
MILCON were lower than the concentrations of these two metals in the PA/SI soil data. Arsenic and iron were not
identified as COCs for soil using the PA/SI data (soil not evaluated past screening HHRS as ho COPCs were
identified), therefore, they would not be expected to result in risks above acceptable levels and would not be
expected to be identified as COCs based on the Focused Sl soil data.

Chloroform, which was identified as a COPC for the Focused S| — Armory MILCON groundwater data, was not
detected in groundwater samples evaluated in the PA/SI. However, all detected concentrations of chloroform
were below the maximum contaminant level (MCL) and NCGWQS for chloroform. Bis(2-ethylhexyl)phthalate was
identified as a groundwater COPC for both the Focused SI — Armory MILCON and PA/SI groundwater data, and
was identified as a COC using the PA/SI since it contributed a cancer risk above 1x10® to a cumulative cancer risk
above 1x10™. Perchlorate was identified as a groundwater COPC (due to Navy reporting requirements at the time)
in the Focused Sl — Armory MILCON but not the PA/SI. Perchlorate was detected in three of the five Focused SI —
Armory MILCON groundwater samples, and only one of the detected concentrations exceeded the screening
level.
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As previously discussed, the Focused SI — Armory MILCON DPT groundwater data, particularly the inorganic
analysis from the DPT groundwater samples, may not be appropriate for use in HHRAs. Therefore, the inorganic
COPCs identified for groundwater are not further discussed, and the evaluation of the inorganic data from the
PA/Sl is considered a more representative evaluation of inorganic concentrations and associated potential risks.

5114 Review of Focused PA/SI - ONWASA Human Health Assessment

The HHRA included in the Focused PA/SI — ONWASA was prepared to evaluate potential risks, and any necessary
health and safety precautions, for construction workers during construction of a proposed sewer through
Site UX0-06.

Soil data compared to the North Carolina Soil Remediation Goals (protective of long-term residential exposure)
and groundwater data were compared to NCGWQS (protective of long-term groundwater ingestion) to identify
COPCs for evaluation in the quantitative risk calculations. Both of these screening levels are protective of
residential exposure. Based on these comparisons, arsenic and vanadium were identified as COPCs for soil and
aluminum, arsenic, cadmium, chromium (total), iron, lead, manganese, and vanadium were identified as COPCs
for groundwater. The HHRA used the maximum detected concentrations of the COPCs to calculate risks to the
potential construction workers who may install the sewer line through the site. The HHRA identified no risks
above acceptable levels to construction workers.

Since this Focused PA/SI-ONWASA only evaluated potential risks to construction workers, the data were
compared to current screening levels and the data evaluated in the PA/SI to determine if these concentrations
could result in additional COPCs, COCs, or risks to potential receptors. Aluminum, cobalt, manganese, and endrin
ketone would be COPCs for soil based on comparison to the current residential soil RSLs (USEPA, 2013) and
combined subsurface soil for undeveloped areas BTVs (CH2M HILL, 2011c). Aluminum, arsenic, barium, cadmium,
chromium, iron, lead, manganese, nickel, vanadium would be COPCs for groundwater based on a comparison of
the groundwater data to current tap water RSLs (USEPA, 2013) and BTVs for surficial aquifer groundwater

(CH2M HILL, 2012e). The groundwater data were not collected from monitoring wells, but were collected using
DPT sampling. Typically, as discussed in USEPA Region 4 risk bulletins (USEPA, 2000) “direct push technologies are
not appropriate for obtaining groundwater samples for analysis of some chemicals, especially inorganics.”
Therefore, although the DPT groundwater data were compared to screening levels to identify COPCs, the
monitoring well data collected during the PA/SI are more appropriate for use in HHRA and more representative of
groundwater to which a receptor may be exposed.

Aluminum was identified as a COPC for both the Focused PA/SI-ONWASA soil data and the PA/SI soil data and was
not identified as a COC for the PA/SI soil data. The maximum detected concentration of aluminum in the Focused
PA/SI-ONWASA was slightly higher than the concentration in the PA/SI soil data, but was not high enough that it
would be considered a COPC based on the risk ratio screening in the PA/SI. Cobalt, manganese, and endrin ketone
were identified as COPCs for the Focused PA/SI-ONWASA but not the PA/SI. However, they would not be
considered COPCs based on a risk ratio screening as was done in the PA/SI.

As previously discussed, the Focused PA/SI-ONWASA DPT groundwater data, particularly the inorganic analysis
from the DPT groundwater samples, may not be appropriate for use in HHRAs. Therefore, the inorganic COPCs
(which are the only COPCs) identified for groundwater are not further discussed, and the evaluation of the
inorganic data from the PA/SI is considered a more representative evaluation of inorganic concentrations and
associated potential risks.

5.1.1.5 Summary of Focused SI-BPEA Human Health Risk Screening

A HHRS was performed to assess the potential for human health risks associated with exposure to soil within the
CDA and three BIP operations areas located within the Phase 1A/2 Subarea 2 of the BPEA and two BIP locations
within Phase 1A Subarea 1 of the BPEA. The HHRS was conducted using confirmation samples collected after CDA
and BIP operations and indicated there were no unacceptable human health risks associated with soil remaining
on site after the CDA and BIP operations.
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5.1.1.6 Risk Assessment Summary

The results of the updated risk evaluation are consistent with the results from the PA/SI. The HHRA indicated that
exposure to surface soil, combined surface and subsurface soil, surface water, and sediment would not result in
any unacceptable non-carcinogenic hazards or carcinogenic risks to human health. Additionally, exposure to
groundwater would not result in any unacceptable non-carcinogenic hazards or carcinogenic risks to future
construction workers.

Potential future potable use of groundwater by future residents could result in non-carcinogenic hazards and/or
carcinogenic risks above USEPA’s target Hl and risk management range. The potential RME non-carcinogenic
hazards are associated with iron, manganese, arsenic, and/or thallium in three of the temporary monitoring wells.
Permanent monitoring wells were installed to further evaluate total metals concentrations in temporary wells.
The concentrations of all metals in these permanent monitoring wells were less than the concentrations in the
temporary wells and were less than the human health screening levels or background concentrations, and no
COPCs were identified in the permanent monitoring wells. Therefore, although COPCs were identified in
temporary wells, use of these wells to evaluate risks for future exposure scenarios likely overestimates actual
potential risks, as the permanent monitoring wells are more representative of concentrations in potential potable
water supplies from these areas. Additionally, the one COC identified for MRO6-TWO03, iron, is a required human
nutrient. The concentration of iron in MRO6-TW03 would result in intake levels less than the tolerable upper
intake level, the highest level of daily nutrient intake that is likely to pose no risk of adverse health effects to
almost all individuals in the general population, for iron (NAS, 2001). Therefore, these additional evaluations and
lines of evidence indicate potable use of groundwater would not result in any unacceptable risk to future
residents.

The review of the two additional risk evaluations conducted for UXO-06 identified results similar to those from the
PA/SI. The Focused SI-Armory MILCON and Focused PA/SI-ONWASA DPT groundwater data used for these two risk
evaluations, particularly the inorganic analysis from the DPT groundwater samples, may not be appropriate for
use in HHRAs. The evaluation of the inorganic data from the PA/SI is considered a more representative evaluation
of inorganic concentrations and associated potential risks. Additionally, although perchlorate was identified as a
COPC in the Focused SI-Armory MILCON, it was not identified as a COPC in the PA/SI, and only one of the three
detected concentrations (of the five groundwater samples) exceeded the screening level. Chloroform, which was
identified as a COPC for the Focused SI-Armory MILCON groundwater data, was not detected in groundwater
samples evaluated in the PA/SI, and all detected concentrations of chloroform were below the MCL and NCGWQS
for chloroform.

Therefore, based on the review of the previous risk evaluations, and the risk evaluation and calculations
presented in this Rl, along with the additional considerations and discussion previously included, exposure to site
media is not expected to results in any unacceptable human health non-carcinogenic hazards or carcinogenic
risks.

5.1.2 ERS

A review of data collected for ERS during previous investigations within Site UXO-6 as previously listed was
conducted. The ERS efforts are summarized in the corresponding Sections 5.1.2.1 through 5.1.2.5.

5.1.2.1 Summary of PA/SI ERS

As presented in the PA/SI, analytical results for constituents in surface soil, subsurface soil, groundwater, surface
water, and sediment were screened against benchmarks intended to be protective of ecological receptors. Several
constituents exceeded the ESVs in all media; however, based on the ERS, surface soil, subsurface soil,
groundwater, surface water, and sediment results indicated that exposure to those media would not present an
unacceptable risk to ecological receptors.
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5.1.2.2 Summary of Focused S| - Armory MILCON ERS

Risks to the terrestrial environment associated with constituents in soil are likely minimal. Most concentrations
are less than background, are well below the majority of ESVs, or are not toxic except in extremely alkaline or
acidic soil. Therefore, there is no unacceptable ecological risk in soil at the site.

Screening of groundwater data for detected constituents suggests that adverse effects to ecological organisms are
possible for some compounds. However, risks to the aquatic environment associated with these constituents are
uncertain. Ecological receptors are not directly exposed to groundwater; however, they could be exposed if
groundwater discharges to a surface water body. Because aquatic organisms are not directly exposed to
groundwater, using concentrations in groundwater to estimate risk to aquatic organisms in surface water is
conservative. Concentrations in groundwater would be subject to attenuation and dilution upon migration and
discharge to surface water bodies. Additionally, for several of the constituents exceeding North Carolina and
USEPA Region 4 screening values, these constituents do not exceed many alternate screening values or National
Recommended Ambient Water Quality Criteria. Consequently, while risk is uncertain, given the conservative
nature of the screening, risk is not considered significant.

5.1.2.3 Summary of Focused PA/SI - ONWASA Risk Review

Data were collected as part of the Focused PA/SI-ONWASA. Forty one samples were collected at depths from 3 to
7 feet bgs and one sample was collected at a depth from 1 to 5 feet bgs. An ERS was not conducted using these
data. However, a review of the data indicate that ecological risk is low. Organic analytes were generally non-
detect and when detected, were detected infrequently, were less than ESVs, and/or were attributed to field or
laboratory contamination (acetone). Additionally, detected metals were generally either consistent with
background or less than ESVs. Vanadium and manganese were detected in one of forty two samples at
concentrations that exceeded ESVs and background. Because the frequency of exceedance was low, vanadium
and manganese are not considered to pose significant risk. TPH-DRO was detected at a maximum concentration
of 38 mg/kg; however, an ESV is not available for TPH-DRO. Based on these data, ecological risk is considered low.

5.1.2.4 Summary of Focused S| - BPEA ERS

An ERS was conducted to assess the potential for ecological risks from exposure to soil associated with the CDA
and three BIP operations areas within the BPEA at Site UXO-06 (CH2M HILL, 2012a). For the CDA, none of the
detected analytes in surface soil with available ESVs or supplemental screening values had maximum-based
hazard quotients (HQs) greater than 1. For the BIP data, with the exception of lead, all metals were consistent
with background, had HQs less than 1, or were not detected. While lead had an HQ greater than 1 based on both
the maximum and the mean concentration, lead only exceeded the BTV in one of four samples. Additionally, the
lead screening level is less than background suggesting it is highly conservative. Because the extent of elevated
lead is likely limited to a small area, risk from lead was considered low. Of the explosives, all analytes were either
non-detect or had HQs less than 1. Consequently, metals and explosives are not likely to significantly impact
communities or populations of receptors in the CDA or the three BIP operations areas.

5.1.2.5 Summary

The ERSs concluded that no unacceptable risks to populations of ecological receptors are expected at Site UXO-06.

5.2 Evaluation of Explosive Hazards

An assessment was conducted of the relative risks posed to human receptors by MEC or MPPEH potentially
present at each of the four areas (Borrow Pit, Cantonment, Wooded, and Limited Use) (Figure 2-1) at Site UXO-06.
The assessment was concluded using a qualitative explosives hazards assessment, with those results used to
determine a Risk Assessment Code (RAC) using Operational Risk Management (ORM) methodology. A MEC Hazard
Assessment (MEC HA) was also conducted to provide a baseline score for each area. The methodologies are
described as follows, followed by the results for each of the four areas and an overall site summary.
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5.2.1
5.2.1.1

Methodology
Explosive Hazards Assessment

For MEC to result in a human injury or casualty there must be the presence of MEC; a human receptor in contact
with, or in the vicinity of, the MEC; and an event to cause functioning of the MEC. In order to assess the overall
potential hazard posed by MEC that may be present at the site, three types of factors were qualitatively
evaluated:

Site Factors — These factors address site-specific features that affect the likelihood that human receptors may
be at a location where they are able to come into contact with MEC or MPPEH, or be within close enough
range of MEC/MPPEH to be injured during an explosive event. Site factors include accessibility of the site and
migration of MEC/MPPEH over time.

Human Factors — These factors address the likelihood that human receptors on a site would come into contact
with or be close to MEC or MPPEH. Human factors include the number of people accessing the site, the
frequency and duration of access, and the activities conducted while onsite.

Ordnance Factors — These factors address whether an explosive event is likely to occur if contact is made with
MEC or MPPEH, and the severity of the explosive event if one did occur. Ordnance factors include ordnance
type, sensitivity, location, density, and depth.

In almost all instances, contact with MEC is required to cause it to function. The likelihood of contact with
MEC increases with a higher density of items, such as would be found in an impact area, and decreases with a
greater depth of burial. The sensitivity of MEC depends largely on its condition when encountered, and the
probability of it functioning depends on the type of contact. There are three types of contact:

Casual contact is defined for the purposes of this evaluation as unintentional low energy contact by
human receptors. This includes actions such as inadvertently stepping on the item or causing it to move
by disturbing the surrounding environment. This type of contact may occur by persons who are aware of
the dangers posed and actively avoid intentional contact or those who believe they are safe entering the
area.

Limited intentional contact is defined as a human receptor physically coming in contact with a MEC item
such as picking it up and then replacing it without dropping or throwing the item. This type of contact is
likely to occur by persons who do not recognize the dangers or are simply curious. Children would fall into
this category.

Aggressive contact is defined as a human receptor kicking, throwing, striking, disassembling, or otherwise
handling a MEC item in a rough and careless manner. This type of contact would likely occur by someone
who is not aware or does not believe these are dangerous items. Souvenir hunters or people intentionally
recovering items for their scrap value, unsupervised children, or boaters anchoring in stream channels
and unintentionally striking MEC may fall into this category.

The factors previously described were used to develop a RAC under the ORM process (Chief of Naval Operations
Instruction 3500.39C). ORM reduces or offsets risks by systematically identifying hazards and assessing and
controlling the associated risks allowing decisions to be made that weigh risks against mission benefits. The RAC is
the outcome of the hazard assessment step of the ORM process, where the associated degree of risk for each
area is identified in terms of probability and severity (Table 5-5).
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TABLE 5-5

Risk Assessment Code

Site UXO-06 Rl Report

MCIEAST-MCB CAMLEJ, North Carolina

Mishap Probability
A B C D
| 1 1 2 3
Il 1 2 3 4
Hazard Severity
1l 2 3 4 5
v 3 4 5 5
Mishap Probability Hazard Severity RAC
A Likely to occur immediately or within a short period of time | | May cause death 1 Critical
B Probably will occur in time Il May cause severe injury 2 Serious
C May occur in time IIl May cause minor injury 3 Moderate
D Unlikely to occur, but not impossible IV Presents a minimal threat 4 Minor
5 Negligible

Mishap probability describes the probability that a hazard will result in a mishap or loss. It combines a number of
other factors: locations of exposure, affected populations, and experience. Hazard severity is an assessment of the
worst credible consequence that can occur as a result of the hazard. Severity reflects the potential degree of
injury, illness, property damage, and loss of assets. The hazard severity considers the munitions encountered or
believed to be present, their fuzing type and configuration, and armed/unarmed status.

5.21.2 MEC Hazard Assessment

The Interim MEC HA methodology (USEPA, 2008) was used to evaluate the potential explosive hazards to
receptors based on current conditions. The model uses inputs related to the site, human, and ordnance factors to
produce a Hazard Level that provides a qualitative assessment of potential explosive hazards to humans based on
current or anticipated future use. The output will serve as a baseline condition when comparing alternatives in the
Feasibility Study (FS).

The MEC HA methodology was developed to evaluate baseline explosive hazards to people based on current or
reasonably anticipated land use activities, and to evaluate the relative reduction of explosive hazards by removal
or other remedial actions. The MEC HA is structured around three components of potential explosive hazard
incidents:

e Severity — potential consequences of the effect (death or injury, for example) on a human receptor if an item
detonates

e Accessibility — likelihood that a receptor will be able to come in contact with a MEC item
e Sensitivity — likelihood that a receptor will be able to detonate the item

Each category has input factors that are associated with a numeric score reflecting the relative contributions of
the input factors to overall HA.

Each category has input factors that are associated with a numeric score reflecting the relative contributions of
the input factors to overall HA.

An evaluation was done to reflect the current use conditions after the completed intrusive activities. A summary
of the MEC HA inputs and results is provided in Table 5-6.
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The MEC HA score is the sum of all of the individual input category scores and falls within four defined ranges,
called hazard levels. It is important to note that, although a numeric score is given, the results of the MEC HA
should not be interpreted as a quantitative measure of explosive hazard.

e A Hazard Level of 1 has a score between 840 and 1,000 and identifies a site with the highest potential
explosive hazard conditions out of all of the hazard levels. Sites with a Hazard Level of 1 may have MEC
located at the surface and subsurface overlapping intrusive activities, may have been a former target or open
burn/open detonation area, may have sensitive munitions with HE filler, have full or moderate site
accessibility, or have not undergone any cleanup.

e A Hazard Level of 2 has a score between 725 and 835 and identifies a site with high potential explosive hazard
conditions. Sites with a Hazard Level of 2 may have been a former target area, open burn/open detonation
area, function test range, or maneuver area; may have MEC with sensitive filler located on the surface or at a
depth overlapping intrusive activities; have full or moderate accessibility; and/or may not have undergone any
cleanup.

e A Hazard Level of 3 has a score between 530 and 720 and identifies a site with moderate potential explosive
hazard conditions. Sites with a Hazard Level of 3 may have been a former target area, open burn/open
detonation area, function test range, or maneuver area; may have moderate or limited accessibility; and/or
may have less-sensitive MEC or MEC with less-dangerous filler potentially present at depths greater than
intrusive activities (practice munitions or pyrotechnics, for example); or have undergone at least surface
clearance.

e A Hazard Level of 4 has a score between 125 and 525 and identifies a site with low potential explosive hazard
conditions. Sites with a Hazard Level of 4 may have undergone a MEC cleanup or only has MEC present at
depths below current intrusive activities; the MEC filler is propellant, spotting charge, or incendiary; or
accessibility is limited to very limited with few or very few contact hours.

5.2.2 Borrow Pit Area Results
5.2.21 Explosive Hazards Assessment

Site Factors

The borrow pit is not enclosed by a fence and is accessible to foot traffic; however, vehicle traffic is restricted
after working hours by locked gates at the entry points. The borrow pit is entirely within the Base boundaries and
so it is accessible only to those who have already been granted access to the Base. It is not accessible to the
general public. Furthermore, the borrow pit is situated such that unauthorized visitors would be unlikely to
accidentally wander onto the site. Dense vegetation hinders access onto the site at locations other than the
roadway, which does not provide access to any other Base facilities.

The majority of the Borrow Pit Area has been cleared of vegetation and the BPEA has been 100 percent intrusively
investigated. Although current technologies cannot ensure 100 percent removal of MEC and MPPEH, MEC is
unlikely to remain in the accessible areas, especially on the ground surface in those areas devoid of vegetation.

Human Factors

Because the entire area is being used as a borrow pit, the only authorized activity in this area is by contractors
using heavy equipment. If any MEC/MPPEH is encountered, direct physical contact would likely be by heavy
machinery and not direct contact by the site worker. Furthermore, contractors at this site are required to receive
Recognize, Retreat, Report (3R) training for MEC recognition and avoidance.

As discussed under Site Factors, unauthorized visitors are unlikely to enter the site by foot or vehicle because
dense vegetation limits access other than by the roadways entering the site, and because there are no other Base
facilities or other attractions that would encourage anyone to enter the area for any reason not related to
authorized borrow pit activities.
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Ordnance Factors

Fifteen MEC items and 2,182 MPPEH items (not including small arms ammunition) were discovered during
previous investigations within the Borrow Pit Area. Ten of the MEC items were Rocket, 3.5-inch, HEAT, M28
series; with one Projectile, 60-mm, lllum, M83; one Grenade, Hand, Illum, MK1; one Grenade, Rifle, Smoke, HC,
M20; and two Grenade, Rifle, lllum, M19. The filler types for the MEC items included HE, smoke, lllum, and HC.

The only HE-filled MEC items found within Site UXO-06 were 3.5-inch HEAT rockets. These are the only items
found onsite that would produce an explosive hazard. The rocket warheads may be unfuzed or equipped with a
base detonating fuze. The base detonating fuze is armed by inertia and sustained acceleration and requires
sufficient impact with a resistant object to overcome the creep spring and initiate the detonation sequence. These
fuze and detonation sequence characteristics indicate that rocket warheads that failed to function as designed
when fired are not particularly sensitive to casual or limited intentional contact. However, aggressive intentional
contact may result in a detonation that will likely cause serious injury or death to personnel in close proximity to
the detonation.

The other MEC items found in this area can be grouped as signaling devices. If the signaling device fails to
function, it is not particularly sensitive to disturbance and is not likely to function by casual or limited intentional
contact. lllum flares, rifle grenades, and lllum mortars are normally found on or near the land surface due to the
slow speed of descent. Aggressive intentional contact may cause a flare containing pyrotechnic filler to function.
Personnel in close proximity to a flare that has been ignited may receive serious burns.

All other types of ordnance-related items found at Site UXO-06 were classified as MPPEH. These were inert items,
ordnance parts, or ordnance fragments. Originally categorized as items that were potentially hazardous because
explosives residues could be present, upon full inspection all MPPEH items were determined to be safe and were
documented as MDAS. Although it is possible that unexpended rounds of these types of ordnance are present,
the likelihood of this occurring is considered to be low, so MPPEH is not further evaluated under this assessment.

Summary
Evaluation of the previously detailed factors shows that:

e Borrow Pit Area access is primarily by authorized workers who have received 3R training for MEC recognition
and avoidance. Access by unauthorized visitors is unlikely or infrequent due to lack of access points and lack
of attractions to draw unauthorized visitors into the area.

e Asaresult of previous investigations that resulted in the removal of MEC/MPPEH from the majority of the
site, authorized workers would be unlikely to encounter MEC/MPPEH. The potential for MEC/MPPEH to
remain onsite is low, but if MEC/MPPEH were to be encountered, contact would most likely be made by heavy
machinery, not by hand.

o The greatest threat of severe injury is posed by HE-filled rockets. However, an unintentional detonation is
unlikely to be caused by accidental contact and would likely come about only through intentional aggressive
contact. Because only 3R-trained workers are likely to encounter MEC/MPPEH, the likelihood of intentional
aggressive contact is remote.

e Contact with other types of MEC would also likely require intentional aggressive contact to cause an item to
function. The result of accidental functioning could be serious burns.

The previously listed factors were used to determine the ORM RAC. As discussed in Section 5.2.1.1, the RAC is
based on Mishap Probability and Hazard Severity:

e Mishap Probability is scored as D, unlikely to occur, based on a low probability for contact with MEC and a low
probability of accidental functioning of MEC if contact were to occur.

e Hazard Severity is scored as I, may cause death, based on the possibility of MEC detonating if it was
encountered and accidental functioning occurred.
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These Mishap Probability and Hazard Severity scores result in a RAC of 3 — Moderate as shown in Table 5-7.

TABLE 5-7

Borrow Pit Area RAC

Site UXO-06 Rl Report

MCIEAST-MCB CAMLEJ, North Carolina

Mishap Probability
A B C D
| 1 1 2 3
Il 1 2 3 4
Hazard Severity
[} 2 3 4 5
\% 3 4 5 5
Mishap Probability Hazard Severity RAC
A Likely to occur immediately or within a short period of time | May cause death 1 Critical
B Probably will occur in time Il May cause severe injury 2 Serious
C May occur in time Il May cause minor injury 3 Moderate
D Unlikely to occur, but not impossible IV Presents a minimal threat 4 Minor
5 Negligible

5.2.2.2 MEC HA

The MEC HA yielded a score of 475 for current conditions, which results in a Hazard Level of 4.

5.2.3 Cantonment Area Results
5.2.3.1 Explosive Hazards Assessment

The Cantonment Area was subdivided into three areas, as shown on Figure 5-2, based on the types of MEC and
MPPEH items found and their explosive hazards:

e In Cantonment Area A, only small arms ammunition and one other MPPEH item (ammunition can) were
found. No MEC was found.

e In Cantonment Area B, MPPEH items consisting of practice rockets and signaling devices were found.

e |n Cantonment Area C, three MEC items along with MPPEH items were found; however, the majority of Area C
was 100 percent investigated in support of MILCON projects.

Site Factors

Located mostly north of Gonzalez Boulevard and south of McHugh Boulevard, the Cantonment Area consists of
industrial buildings, barracks, dining facilities, and paved areas. Due to the location of the barracks in the center of
the Cantonment Area, the area is completely accessible to Base personnel and visitors. Because the Cantonment
area is entirely within the Base boundaries, it is accessible only to those who have already been granted access to
the Base, and not to the general public. Access to the small patches of vegetation is difficult due to the thick
underbrush and wetlands.

MEC investigations have been performed across approximately 15 percent of the entire area and only subsurface
MEC/MPPEH was found. While intrusive investigation was conducted over transects covering approximately 10
percent of Cantonment Areas A and B, 100 percent intrusive investigations were performed over the majority of
Cantonment Area C; all of the MEC items found in the Cantonment Area were found when investigating
Cantonment Area C. Due to the amount of infrastructure and past construction in the area, surface MEC/MPPEH
is unlikely. If any MEC/MPPEH is encountered, it will likely be encountered during intrusive activities.
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Human Factors

The entire Cantonment Area is accessible, with high amounts of vehicle and foot traffic due to the industrial uses
and barracks locations. Most Base personnel and visitors stay on paved roads and sidewalks when accessing this
area.

As stated in the Site Factors, it is unlikely any Base personnel or visitors would come in contact with surface MEC,
as none has been found in any of the three subareas. There are no site features that encourage personnel or
visitors to dig into the subsurface or enter the vegetation patches due to the thick underbrush, with the exception
of construction, subsurface utility installation or repair, and similar planned activities.

Ordnance Factors

Three MEC items (one 3.5-inch practice rocket and two signaling devices) were discovered, all in the MILCON
areas of Cantonment Area C, of which the majority was 100 percent-investigated.

All other types of ordnance-related items found were classified as MPPEH. These were inert items, ordnance
parts, or ordnance fragments. Originally categorized as items that were potentially hazardous because explosives
residues could be present, upon full inspection all MPPEH items were determined to be safe and were
documented as MDAS. Although contact with surface MPPEH is unlikely, contact with subsurface MPPEH is
possible, especially in uninvestigated areas.

Ten MPPEH items were found in this area; however, expended small arms ammunition casings were found at 75
locations. The small arms ammunition casings were found across most of this area, except for the northeastern
portion (identified as Cantonment Area B) near the intersection of Gonzalez and McHugh Boulevards where
MPPEH items originating from rockets, signaling devices, and grenades were found.

Evaluation of the types of MEC and MPPEH found shows that:

e [f asignaling device fails to function, it is not particularly sensitive to disturbance and is not likely to function
by casual or limited intentional contact. lllum flares and rifle grenades are normally found on or near the land
surface due to the slow speed of descent. Aggressive intentional contact may cause a flare containing
pyrotechnic filler to function. Personnel in close proximity to a flare that has been ignited may receive serious
burns.

e Practice rockets do not pose an explosive hazard after firing and would not be expected to pose a hazard to
anyone who may contact one.

Summary
Evaluation of the previously listed factors shows that:

e Accessibility to the entire Cantonment Area is completely open to Base personnel and visitors, who pass
through or work or live at the barracks and industrial buildings. Most personnel and visitors only access the
developed areas using paved roads and sidewalks.

e Based on the results of previous investigations and due to the area being mostly developed, it is unlikely that
surface MEC remains; therefore, contact with surface MEC/MPPEH is unlikely throughout the area. The only
MEC items found were located in Cantonment Area C, which was investigated in support of MILCON projects.
In Cantonment Area A, only small arms ammunition and one ammunition can were found. The remaining
MPPEH items found were primarily concentrated in the northeastern portion of this area near the
intersection of Gonzalez and McHugh Boulevards, identified as Cantonment Area B. There is a potential for
subsurface MEC/MPPEH to remain onsite, particularly in areas where MPPEH other than small arms
ammunition was found; however, if MEC/MPPEH were to be encountered, contact would most likely be made
by planned intrusive work, such as construction or utility installation and repair.

e Contact with MEC of the types previously found in this area would likely require intentional aggressive contact
to cause an item to function. The result of accidental functioning could be serious burns.
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The previously listed factors were used to determine the ORM RAC for each subarea.
Cantonment Area A RAC
As discussed in Section 5.2.1.1, the RAC is based on Mishap Probability and Hazard Severity:

e Mishap Probability is scored as C, may occur in time. Although contact may occur in time, most likely during
construction or underground utility work, there is a low probability of accidental functioning of MEC if contact
were to occur.

e Hazard Severity is scored as |V, presents a minimal threat, based on finding only small arms ammunition and
one ammunition can in this subarea.

These Mishap Probability and Hazard Severity scores result in a RAC of 5 — Negligible as shown in Table 5-8.

TABLE 5-8

Cantonment Area A RAC

Site UXO-06 R/ Report

MCIEAST-MCB CAMLEJ, North Carolina

Mishap Probability
A B C D
| 1 1 2 3
Il 1 2 3 4
Hazard Severity
1l 2 3 4 5
v 3 4 5 5
Mishap Probability Hazard Severity RAC
A Likely to occur immediately or within a short period of time | | May cause death 1 Critical
B Probably will occur in time Il May cause severe injury 2 Serious
C May occur in time Il May cause minor injury 3 Moderate
D Unlikely to occur, but not impossible IV Presents a minimal threat 4 Minor
5 Negligible

Cantonment Area B RAC
As discussed in Section 5.2.1.1, the RAC is based on Mishap Probability and Hazard Severity:

e Mishap Probability is scored as C, may occur in time. Although contact may occur in time, most likely during
construction or underground utility work, there is a low probability of accidental functioning of MEC if contact
were to occur.

e Hazard Severity is scored as I, may cause severe injury, based on the possibility of severe burns if MEC was
encountered and accidental functioning occurred.

These Mishap Probability and Hazard Severity scores result in a RAC of 3 — Moderate as shown in Table 5-9.
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TABLE 5-9

Cantonment Area B RAC

Site UXO-06 Rl Report

MCIEAST-MCB CAMLEJ, North Carolina

Mishap Probability
A B C D
| 1 1 2 3
Il 1 2 3 4
Hazard Severity " ) 3 . "
v 3 4 5 5

Mishap Probability

RAC

A Likely to occur immediately or within a short period of time
B Probably will occur in time

C May occur in time

D Unlikely to occur, but not impossible

Hazard Severity
| May cause death 1 Critical
Il May cause severe injury 2 Serious
Il May cause minor injury 3 Moderate
IV Presents a minimal threat 4 Minor
5 Negligible

Cantonment Area C RAC

As discussed in Section 5.2.1.1, the RAC is based on Mishap Probability and Hazard Severity:

e Mishap Probability is scored as D, unlikely to occur, based on a low probability for contact with MEC and a low
probability of accidental functioning of MEC if contact were to occur.

e Hazard Severity is scored as I, may cause severe injury, based on the possibility of MEC detonating if it was

encountered and accidental functioning occurred.

These Mishap Probability and Hazard Severity scores result in a RAC of 4 — Minor as shown in Table 5-10.

TABLE 5-10

Cantonment Area C RAC

Site UXO-06 RI Report

MCIEAST-MCB CAMLEJ, North Carolina

Mishap Probability
A B C D
| 1 1 2 3
Il 1 2 3 4
Hazard Severity " , 3 . "
v 3 4 5 5

Mishap Probability

RAC

A Likely to occur immediately or within a short period of time
B Probably will occur in time

C May occur in time

D Unlikely to occur, but not impossible

Hazard Severity
| May cause death 1 Critical
Il May cause severe injury 2 Serious
Il May cause minor injury 3 Moderate
IV Presents a minimal threat 4 Minor
5 Negligible
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5.23.2 MEC HA

The MEC HA was conducted for the Cantonment Area as a whole, and yielded a score of 660 for its current use
activities, which results in a Hazard Level of 3.

5.2.4 Wooded Area Results
5.2.41 Explosive Hazards Assessment

Site Factors

The Wooded Area, which is mainly covered by heavy vegetation, is adjacent to industrial buildings and borders
three major Base roads: Sneads Ferry Road, McHugh Boulevard, and Gonzalez Boulevard. Running trails are
present along the border of the Wooded Area and Base physical training sometimes takes place on unpaved paths
that run through this area. Although the entire area is accessible, only the pathways are typically accessed.
Investigation transects covered approximately 11 percent of the area, and the majority of the MPPEH found was
subsurface. MEC/MPPEH is likely to remain in areas not investigated.

Human Factors

Since most of the area is wooded, there is very little human activity off of the unpaved trails, although hunting is
permitted with approval from the Game Warden in the southern portion of the Wooded Area. Some Base
personnel work in nearby buildings, but responsibilities of these workers do not require them to venture into the
Wooded Area. It is unlikely that site workers would encounter MEC or MPPEH even if they did stray off of the
roads and pathways since the majority of MPPEH items were discovered beneath the ground surface. There is also
no reason for anyone to disturb the ground surface, except for construction or utility work. Based on these
factors, it is unlikely that MEC/MPPEH would be encountered by site workers or visitors, unless ground-disturbing
activities are conducted, such as construction or underground utility repair or installation.

Ordnance Factors

No MEC items were discovered during the investigation in this area. However, if MEC items are present, it is
expected that the items would be similar to the types of MEC found in the Borrow Pit Area.

In addition to the small arms ammunition, most of the 537 MPPEH items found were associated with munitions
types that would present a low probability of serious injury by casual contact. If these items were discovered in
either a fired or an unfired condition, the probability of the item functioning by casual or limited intentional
contact is very low. Even some aggressive intentional contact, such as throwing the item, would not likely cause it
to function. However, attempting to disassemble the item or placing the item in a fire would likely cause it to
function as designed. Serious burns may result if a person was holding one of these items when it functioned.

There were a few MPPEH items found, such as a hand grenade, which would present a high probability of serious
injury by casual and limited intentional contact if the item was intact. More aggressive contact, such as striking
the MPPEH, would make the probability of detonation even higher.

Summary
Evaluation of the previously listed factors shows that:

e Wooded Area access is likely to be limited due to the thick vegetation, except on unpaved trails used for
physical fitness training. Access by unauthorized visitors is unlikely or infrequent due to lack of access points
and lack of attractions to draw unauthorized visitors into the area.

e Because investigations in the area consisted only of transects, there is a potential for MEC/MPPEH to remain
onsite. It was noted that only MPPEH was found, and the majority of discovered MPPEH was subsurface;
therefore, the risk of encountering any MEC/MPPEH is considered low.

e The greatest threat of severe injury is posed by the hand grenades. Although no intact hand grenades were
found, casual contact could cause serious injury. It is unlikely that Base personnel or an unauthorized visitor
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would come in contact with this item based on site factors and the low likelihood of intact items being
present.

e Contact with other types of MEC would also likely require intentional aggressive contact to cause an item to
function. The result of accidental functioning could be serious burns.

The previously listed factors were used to determine the ORM RAC. As discussed in Section 5.2.1.1, the RAC is
based on Mishap Probability and Hazard Severity:

e Mishap Probability is scored as C, may occur in time, even though the probability of accidental functioning of
MEC is moderate if contact were to occur.

e Hazard Severity is scored as ll, may cause severe injury, based on the possibility of severe burns if MEC was
encountered and accidental functioning occurred.

These Mishap Probability and Hazard Severity scores result in a RAC of 3 — Moderate as shown in Table 5-11.

TABLE 5-11

Wooded Area RAC

Site UXO-06 Rl Report

MCIEAST-MCB CAMLEJ, North Carolina

Mishap Probability
A B C D
| 1 1 2 3
Il 1 2 3 4
Hazard Severity
1l 2 3 4 5
v 3 4 5 5
Mishap Probability Hazard Severity RAC
A Likely to occur immediately or within a short period of time | | May cause death 1 Critical
B Probably will occur in time Il May cause severe injury 2 Serious
C May occur in time Il May cause minor injury 3 Moderate
D Unlikely to occur, but not impossible IV Presents a minimal threat 4 Minor
5 Negligible

5242 MEC HA

The MEC HA yielded a score of 315 for its current use activities, which results in a Hazard Level of 4.

5.2.5 Limited Use Area Results

5.2.5.1 Explosive Hazards Assessment

Site Factors

There is currently no residential or industrial development in this area. This area consists mostly of heavy
vegetation and wetlands. Although access to the site is uncontrolled and there are no physical barriers for entry,

the site is accessible only through the surrounding wooded areas or by using unmarked and unpaved roads that
terminate at the area and are not traveled by the general public.

Human Factors

Since most of the area is wetlands, there is little to no human activity. Hunting is allowed in the Wooded Area, so
hunters might venture into this Limited Use Area, although they would need approval from the Game Warden
before hunting in the area.
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As stated in the Site Factors, this area is not visited by the general public and there are no established paths for
foot traffic. It is unlikely that any trespassers would enter the area.

Ordnance Factors

Although this area was not investigated due to wetlands and heavy vegetation, any items found in this area would
be expected to be similar to items found in nearby investigated areas. Because the majority of the MPPEH items
found in the Wooded Area were subsurface, the chance of encountering any munitions related items is low. The
likelihood and severity of an explosive event would be similar to the Wooded Area.

Summary
Evaluation of the previously listed factors shows that:

e Limited Use Area access is unlikely due to the thick vegetation and wetlands. Access by unauthorized visitors
is unlikely or infrequent due to lack of access points and lack of attractions to draw unauthorized visitors into
the area.

e Although this area was not investigated, there is still a potential for MEC/MPPEH to be present. However, the
majority of nearby MPPEH in the Wooded Area was found in the subsurface. Contact with MEC/MPPEH is
considered unlikely.

e Contact with similar types of MPPEH as in the Wooded Area would likely require intentional aggressive
contact to cause an item to function. The result of accidental functioning could be serious burns.

The previously listed factors were used to determine the ORM RAC. As discussed in Section 5.2.1.1, the RAC is
based on Mishap Probability and Hazard Severity:

e Mishap Probability is scored as D, unlikely to occur, based on a low probability for contact with MEC even
though the probability of accidental functioning of MEC is moderate if contact were to occur.

e Hazard Severity is scored as I, may cause severe injury, based on the possibility of severe burns if MEC was
encountered and accidental functioning occurred.

These Mishap Probability and Hazard Severity scores result in a RAC of 4 — Minor as shown in Table 5-12.

TABLE 5-12

Limited Use Area RAC

Site UXO-06 Rl Report

MCIEAST-MCB CAMLEJ, North Carolina

Mishap Probability
A B C D
| 1 1 2 3
Il 1 2 3 4
Hazard Severity
1l 2 3 4 5
v 3 4 5 5
Mishap Probability Hazard Severity RAC
A Likely to occur immediately or within a short period of time | | May cause death 1 Critical
B Probably will occur in time Il May cause severe injury 2 Serious
C May occur in time Il May cause minor injury 3 Moderate
D Unlikely to occur, but not impossible IV Presents a minimal threat 4 Minor
5 Negligible
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5.2.5.2

MEC HA

The MEC HA yielded a score of 280 for its current use activities, which results in a Hazard Level of 4.

5.2.6 Summary of Potential Explosive Hazards

The explosive hazards assessment considered site factors, human factors, and ordnance factors in the assessment
of potential explosive threats posed to human receptors by the potential presence of MEC/MPPEH within each
area of Site UXO-06. Table 5-13 summarizes the potential explosive hazards, ORM RAC score, and MEC HA hazard

level for each area.

TABLE 5-13

Summary of Potential Explosive Hazards

Site UXO-06 R/ Report

MCIEAST-MCB CAMLEJ, North Carolina

Borrow Pit Area

Cantonment Area

Wooded Area

Limited Use Area

Area (acres)

14

96

149

91

Percent of Area
Investigated

47.3 percent
(100 percent of BPEA)

15.3 percent

(100 percent of majority of
Cantonment Area C)

11.9 percent

Not Investigated

Site Factors

Access limited to
authorized workers;
unauthorized access

Accessible to Base
personnel and visitors who

Limited access due to
thick vegetation except for

Low to no access
due to wetlands

- - primarily use paved roads . L A and heavy
;gll;l;gll(ygflggtreg&%:]tsdue and sidewalks physical training trails vegetation
Human Factors 3R-trained Contractors Base personnel, Visitors Base personnel, Hunters Hunters

Ordnance Factors

No surface MEC found

No surface MEC or
MPPEH likely

No MEC; MPPEH
consistent with items
found in Borrow Pit area

Not investigated,
but likely similar to
Wooded area

MEC items found

15 mostly in center of

3 in Cantonment Area C

Level (score)

(fillers) area (HE, pyrotechnics) (pyrotechnic, practice) 0 0
MPPEH items A: 1 (ammunition can)
found (excluding 2,182 mainly in center of B: 4 537 mainly in eastern 0
SAA; all expended, | area ’ portion of area
no filler) C:5
A: 66 locations (123
items) .
. . . 159 locations (6,149
SAA items found 15 locations (27 items) B: 2 locations (137 items) | items)s 0
C: 7 locations (30 items)
Depth of Subsurface (2-42)/
Subsurface (2-24)/ None/Surface and
MEC/MPPEH Surface and Subsurface _ B None
e 1e2) (0-48) Subsurface (1-24) Subsurface (0-60)
A: Negligible (5)
ORM RAC Moderate (3) B: Moderate (3) Moderate (3) Minor (4)
C: Minor (4)
MEC HA Hazard | ; (,75) 3 (660) 4 (315) 4 (280)

Notes

SAA — small arms ammunition

* includes cache of 5,500 items
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TABLE 5-1

Samples Used in the Human Health Risk Assessment
Site UXO-06 Rl Report

MCIEAST-MCB CAMLEJ

North Carolina

Media Station Identifier [ Sample Identifier Date Collected

Surface Water
MR06-SW02 MR06-SW02-08B 24-Jun-08
MR06-SW03 MR06-SW03-08B 24-Jun-08
MR06-SW04 MRO06-SW04-08B 24-Jun-08
MR06-SW04 MR06-SW04D-08B" 24-Jun-08
MR06-SW05 MR06-SW05-08B 24-Jun-08
MR06-SWO07 MR06-SW07-08B 24-Jun-08
MR06-SW08 MR06-SW08-08B 25-Jun-08
MR06-SW09 MR06-SW09-08B 25-Jun-08

Sediment
MRO06-SD02 MRO06-SD02-08B 24-Jun-08
MRO06-SD03 MRO06-SD03-08B 24-Jun-08
MRO06-SD04 MR06-SD04-08B 24-Jun-08
MRO06-SD04 MR06-SD04D-08B" 24-Jun-08
MRO06-SD05 MRO06-SD05-08B 24-Jun-08
MRO06-SD07 MRO06-SD07-08B 24-Jun-08
MRO06-SD08 MRO06-SD08-08B 25-Jun-08
MRO06-SD09 MRO06-SD09-08B 25-Jun-08

Surface Soil
MRO06-DUO1 MR06-DU01-5SS01-08B 20-Jun-08
MR06-DUO1 MR06-DU01-5502-08B 20-Jun-08
MR06-DUO1 MR06-DU01-SS03-08B 20-Jun-08
MRO06-5S11 MRO06-5511-08B 20-Jun-08
MRO06-5512 MRO06-5512-08B 20-Jun-08
MRO06-5513 MRO06-5513-08B 20-Jun-08
MRO06-5514 MRO06-5514-08B 20-Jun-08
MRO06-5S15 MRO06-5515-08B 21-Jun-08
MRO06-5516 MRO06-5516-08B 20-Jun-08
MRO06-5517 MRO06-5517-08B 21-Jun-08
MRO06-5518 MRO06-5518-08B 21-Jun-08
MR06-5519 MRO06-5519-08B 21-Jun-08
MR06-5520 MRO06-5520-08B 21-Jun-08
MR06-5521 MRO06-5521-08B 21-Jun-08
MR06-5521 MR06-5521D-08B" 21-Jun-08
MRO06-5522 MRO06-5522-08B 21-Jun-08
MR06-5523 MRO06-5523-08B 21-Jun-08
MRO06-5524 MRO06-5524-08B 21-Jun-08
MR06-5525 MRO06-5525-08B 21-Jun-08
MRO06-5526 MRO06-5526-08B 21-Jun-08
MRO06-5527 MRO06-5527-08B 20-Jun-08
MRO06-5528 MRO06-5528-08B 20-Jun-08
MR06-5529 MRO06-5529-08B 20-Jun-08
MRO06-5530 MRO06-5530-08B 20-Jun-08
MRO06-5531 MRO06-5531-08B 20-Jun-08
MR06-5532 MRO06-5532-08B 20-Jun-08
MRO6-5532 MRO06-5532D-088B" 20-Jun-08
MRO06-5533 MRO06-5533-08B 20-Jun-08
MRO06-5534 MRO06-5534-08B 20-Jun-08
MRO06-5535 MRO06-5535-08B 20-Jun-08
MRO06-5536 MRO06-5536-08B 20-Jun-08
MRO06-5537 MRO06-5537-08B 20-Jun-08
MRO06-5538 MRO06-5538-08B 20-Jun-08
MR06-5539 MRO06-5539-08B 20-Jun-08
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TABLE 5-1

Samples Used in the Human Health Risk Assessment
Site UXO-06 Rl Report

MCIEAST-MCB CAMLEJ

North Carolina

Media [ Station Identifier [ Sample Identifier Date Collected
Surface Soil (cont'd)
MRO06-5540 MRO06-5540-08B 24-Jun-08
MRO06-5541 MRO06-5541-08B 24-Jun-08
MRO06-5542 MRO06-5542-08B 24-Jun-08
MRO06-5543 MRO06-5543-08B 24-Jun-08
MRO06-5543 MRO06-5543D-08B" 24-Jun-08
MRO06-5544 MRO06-5544-08B 23-Jun-08
MRO06-5545 MRO06-5545-08B 23-Jun-08
MRO06-5546 MRO06-5546-08B 23-Jun-08
MRO06-5547 MRO06-5547-08B 23-Jun-08
MRO06-5547 MRO06-5547D-08B" 23-Jun-08
MRO06-5548 MRO06-5548-08B 23-Jun-08
MRO06-5549 MRO06-5549-08B 23-Jun-08
MRO06-5550 MRO06-5550-08B 23-Jun-08
MRO06-5551 MRO06-5551-08B 23-Jun-08
MRO06-5552 MRO06-5552-08B 23-Jun-08
MRO06-5553 MRO06-5553-08B 23-Jun-08
MRO06-5554 MRO06-5554-08B 23-Jun-08
MRO06-5555 MRO06-5555-08B 23-Jun-08
MRO06-5556 MRO06-5556-08B 23-Jun-08
MRO06-5557 MRO06-5557-08B 23-Jun-08
MRO06-5558 MRO06-5558-08B 23-Jun-08
MRO06-5559 MRO06-5559-08B 23-Jun-08
MRO06-5559 MRO06-5559D-08B" 23-Jun-08
MRO06-5560 MRO06-5560-08B 23-Jun-08
MRO06-5561 MRO06-5561-08B 23-Jun-08
MRO06-5562 MRO06-5562-08B 23-Jun-08
MRO06-5563 MRO06-5563-08B 23-Jun-08
MRO06-5564 MRO06-5564-08B 23-Jun-08
MRO06-5565 MRO06-5565-08B 21-Jun-08
MRO06-5566 MRO06-5566-08B 21-Jun-08
MRO06-5567 MRO06-5567-08B 21-Jun-08
MRO06-5568 MRO06-5568-08B 21-Jun-08
MRO06-5569 MRO06-5569-08B 21-Jun-08
MR06-5570 MRO06-5570-08B 21-Jun-08
MR06-5571 MRO06-5571-08B 21-Jun-08
MR06-5572 MRO06-5572-08B 21-Jun-08
MRO06-5573 MRO06-5573-08B 21-Jun-08
MRO06-5574 MRO06-5574-08B 21-Jun-08
MRO06-5575 MRO06-5575-08B 21-Jun-08
MRO06-5575 MR06-5575D-08B" 21-Jun-08
MRO06-5576 MRO06-5576-08B 21-Jun-08
MRO06-5577 MRO06-5577-08B 21-Jun-08
MRO6-S577 MRO06-5577D-08B" 21-Jun-08
MRO06-5578 MRO06-5578-08B 21-Jun-08
MRO06-5579 MRO06-5579-08B 21-Jun-08
MRO06-5580 MRO06-5580-08B 21-Jun-08
MRO6-5581 MRO06-5581-08B 21-Jun-08
MRO06-5582 MRO06-5582-08B 21-Jun-08
MR06-5583 MRO06-5583-08B 21-Jun-08
MRO06-5583 MRO06-5583D-08B" 21-Jun-08
MRO06-1540 MRO06-1540-12-13-08C 14-Jul-08
MRO06-1541 MRO06-1S41-12-13-08C 25-Jul-08
MRO06-1542 MRO06-1542-12-13-08C 25-Jul-08
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TABLE 5-1

Samples Used in the Human Health Risk Assessment

Site UXO-06 Rl Report
MCIEAST-MCB CAMLEJ

North Carolina

Media [ Station Identifier [ Sample Identifier Date Collected
Subsurface Soil
MRO06-1543 MRO06-1543-10-11-08C 14-Jul-08
MRO06-1S44 MRO06-1544-7-8-08C 14-Jul-08
MRO06-1545 MRO06-1545-8-9-08C 24-Jul-08
MRO06-1S46 MRO06-1546-13-14-08C 14-Jul-08
MRO06-1547 MRO06-1547-12-13-08C 22-Jul-08
MRO06-1548 MRO06-1548-11-12-08C 22-Jul-08
MRO06-1S49 MRO06-1549-3-4-08C 15-Jul-08
MRO06-IS50 MRO06-1S50-11-12-08C 22-Jul-08
MRO06-IS51 MRO06-1S51-13-14-08C 15-Jul-08
MRO06-1S52 MRO06-1S52-12-13-08C 23-Jul-08
MRO06-IS53 MRO06-1S53-14-15-08C 22-Jul-08
MRO06-I1S54 MRO06-1S54-8-9-08C 24-Jul-08
MRO06-IS55 MRO06-1S55-11-12-08C 23-Jul-08
MRO06-IS56 MRO06-1S56-10-11-08C 23-Jul-08
MRO06-IS57 MRO06-1S57-10-11-08C 23-Jul-08
MRO06-IS58 MRO06-1S58-11-12-08C 23-Jul-08
MRO06-IS59 MRO06-1S59-9-10-08C 15-Jul-08
MRO06-IS59 MRO6-1S59D-9-10-08C" 15-Jul-08
MRO06-I1S60 MRO06-1S60-17-18-08C 21-Jul-08
MRO06-I1S60 MRO6-1S60D-17-18-08C" 21-Jul-08
MRO06-1S61 MRO06-1S61-4-5-08C 24-Jul-08
MRO06-1S62 MRO06-1S62-5-6-08C 23-Jul-08
MRO6-1562 MRO6-1562D-5-6-08C" 23-Jul-08
MRO6-1S63 MRO06-1563-6-7-08C 24-Jul-08
MRO06-1S64 MRO06-1564-13-14-08C 24-Jul-08
Groundwater
MRO6-TWO01 MRO06-TW01-08C 28-Jul-08
MRO6-TWO01 MRO6-TW01D-08C" 28-Jul-08
MRO6-TW02 MRO6-TW02-08C 17-Jul-08
MRO6-TWO03 MRO6-TW03-08C 29-Jul-08
MRO6-TWO03 MRO6-TW03-08C-2 6-Aug-08
MRO6-TW04 MRO06-TWO04-08C 29-Jul-08
MRO6-TW04 MR06-TW04-08C-2 7-Aug-08
MRO6-TWO05 MRO06-TWO05-08C 16-Jul-08
MRO6-TW06 MRO06-TWO06-08C 17-Jul-08
MR0O6-TW06 MRO6-TWO06D-08C" 17-Jul-08
MRO6-TWO07 MRO6-TWO07-08C 16-Jul-08
MR0O6-TWO08 MR06-TWO08-08C 28-Jul-08
MRO6-TW09 MRO06-TW09-08C 17-Jul-08
MR0O6-TW10 MR06-TW10-08C 16-Jul-08
MRO6-TW11 MRO06-TW11-08C 29-Jul-08
MR0O6-TW11 MR06-TW11-08C-2 7-Aug-08
MRO6-TW12 MRO06-TW12-08C 30-Jul-08
MR0O6-TW13 MR06-TW13-08C 29-Jul-08
MRO6-TW14 MRO06-TW14-08C 29-Jul-08
Notes:

1p"in Sample Identifier indicates duplicate sample
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TABLE 5-2
Summary of COPCs

Site UXO-06 Rl Report
MCIEAST-MCB CAMLEJ
North Carolina

Surface Water

bis(2-Ethylhexyl)phthalate
4,4'-DDT
Dieldrin
Aluminum
Iron
Thallium
Vanadium

UXO0-06, MR06-TWO2 - Groundwater 1
Antimony2
Cobalt?
Iron’

Manganese2
Nickel”

UXO0-06, MR06-TWO03 - Groundwater
Iron

UXO0-06, MR0O6-TWO010 - Groundwater 1
Methylene chloride
bis(2-Ethylhexyl)phthalate

.2
Arsenic

2
Iron
2
Manganese
L2
Thallium

Notes:

1. Permanent monitoring wells MRO6-MW01, MR0O6-MW02, and MRO6-MWO03 were installed to further evaluate
elevated total metals concentrations in temporary wells MRO6-TW02, MR06-TWO07, and MR0O6-TW10, respectively. The
concentrations of all metals in these three permanent monitoring wells were less than the concentrations in the
temporary wells and were less than the human health screening levels or background concentrations, and no COPCs
were identified in the three permanent monitoring wells.

2. Only a COPC in temporary monitoring well. Not a COPC in permanent monitoring well installed to further evalute
metals concentrations in temporary well.
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TABLE 5-3

Summary of RME Cancer Risks and Hazard Indices

Site UXO-06 Rl Report
MCIEAST-MCB CAMLEJ

North Carolina

Chemicals with

Chemicals with

Chemicals with

Receptor Media Exposure Route Cancer Risk ) 4 Cancer Risks >10° Cancer Risks >10° | Hazard Index Chemicals with HI>1
Cancer Risks >10 4 5
and <10 and <10
Current/Future Site UXO-06 Surface Water Ingestion 1.5E-08 1.2E-01
Recreational Adult Dermal Contact 4.7E-07 6.8E-02
Inhalation N/A N/A
Total 4.9e-07 1.9E-01
All Media Total 4.9E-07 1.9E-01
Current/Future Site UXO-06 Surface Water Ingestion 9.5E-09 1.9E-01
Recreational Youth Dermal Contact 2.3E-07 7.7E-02
Inhalation N/A N/A
Total 2.3E-07 2.7E-01
All Media Total 2.3E-07 2.7E-01
Current/Future Site UXO-06 Surface Water Ingestion 1.7E-08 5.8E-01
Recreational Child Dermal Contact 2.0E-07 1.2E-01
Inhalation N/A N/A
Total 2.2E-07 7.0E-01
All Media Total 2.2E-07 7.0E-01
Future Tap Water at Ingestion N/A 3.9E+00 Iron
Adult Resident MRO6-TW02" Dermal Contact N/A 1.6E-01
Inhalation N/A N/A
Total N/A 4.0E+00 Iron, Manganese
All Media Total N/A 4.0E+00
Future Tap Water at Ingestion N/A 9.1E+00 Cobalt, Iron, Manganese
Child Resident MRO6-TW02" Dermal Contact N/A 4.6E-01
Inhalation N/A N/A
Total N/A 9.5E+00 Cobalt, Iron, Manganese
All Media Total N/A 9.5E+00
Future Tap Water at Ingestion 0.0E+00 N/A
Child/Adult Resident MRO6-TWO02 Dermal Contact 0.0E+00 N/A
Inhalation 0.0E+00 N/A
Total 0.0E+00 N/A
All Media Total 0.0E+00 N/A
Future Water in Excavation Pit Ingestion N/A N/A
Construction Worker MRO6-TWO02 Dermal Contact 0.0E+00 1.7E-02
Inhalation N/A 0.0E+00
Total 0.0E+00 1.7E-02
All Media Total 0.0E+00 1.7E-02
Future Tap Water at Ingestion N/A 1.5E+00 Iron
Adult Resident MRO06-TW03 Dermal Contact N/A 7.8E-03
Inhalation N/A N/A
Total N/A 1.5E+00 Iron
All Media Total N/A 1.5E+00
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TABLE 5-3

Summary of RME Cancer Risks and Hazard Indices
Site UXO-06 Rl Report

MCIEAST-MCB CAMLEJ

North Carolina

Chemicals with Chemicals with
) ) Chemicals with ) 5 ) 5 ) )
Receptor Media Exposure Route Cancer Risk ) 4 Cancer Risks >10 Cancer Risks >10 Hazard Index Chemicals with HI>1
Cancer Risks >10 4 5
and <10 and <10
Future Tap Water at Ingestion N/A 3.5E+00 Iron
Child Resident MRO06-TW03 Dermal Contact N/A 2.3E-02
Inhalation N/A N/A
Total N/A 3.5E+00 Iron
All Media Total N/A 3.5E+00
Future Tap Water at Ingestion 0.0E+00 N/A
Child/Adult Resident MRO6-TWO03 Dermal Contact 0.0E+00 N/A
Inhalation N/A N/A
Total 0.0E+00 N/A
All Media Total 0.0E+00 N/A
Future Water in Excavation Pit Ingestion N/A N/A
Construction Worker MR06-TWO03 Dermal Contact 0.0E+00 1.5E-03
Inhalation N/A N/A
Total 0.0E+00 1.5E-03
All Media Total 0.0E+00 1.5E-03
Future Tap Water at Ingestion N/A 1.6E+01 Thallium
Adult Resident MRO6-TW10" Dermal Contact N/A 1.3E-01
Inhalation N/A 1.6E-03
Total N/A 1.6E+01 Thallium
All Media Total N/A 1.6E+01
Future Tap Water at Ingestion N/A 3.8E+01 Arsenic, Iron, Thallium
Child Resident MRO6-TW10" Dermal Contact N/A 3.8E-01
Inhalation N/A 3.7E-03
Total N/A 3.8E+01 Arsenic, Iron, Thallium
All Media Total N/A 3.8E+01
Future Tap Water at Ingestion 2.5E-04 Arsenic Methylene Chloride N/A
Arsenic, bis(2-
Child/Adult Resident MRO06-TW10"* Dermal Contact 3.0E-06 Ethylhexyl)phthalate N/A
Inhalation 1.6E-06 Methylene Chloride N/A
bis(2-
Ethylhexyl)phthalate,
Total 2.5E-04 Arsenic Methylene Chloride N/A
All Media Total 2.5E-04 N/A
Future Water in Excavation Pit Ingestion N/A N/A
Construction Worker MR06-TW10 Dermal Contact 6.7E-09 1.2E-02
Inhalation 9.1E-11 1.1E-03
Total 6.8E-09 1.3E-02
All Media Total 6.8E-09 1.3E-02

N/A = not applicable

1. Permanent monitoring wells were installed to further evaluate elevated total metals concentrations in temporary wells . No COPCs, and therefore, no COCs, were identified in the three permanent monitoring wells.




TABLE 5-4

Summary of CTE Cancer Risks and Hazard Indices
Site UX0O-06 Rl Report

MCIEAST-MCB CAMLEJ

North Carolina

Chemicals with Chemicals with Cancer | Chemicals with Cancer
Receptor Media Exposure Route Cancer Risk i " i 5 4 ) 6 5 | Hazard Index Chemicals with HI>1
Cancer Risks >10 Risks >10™ and <10 Risks >10™ and <10
Future Tap Water at Ingestion N/A 1.8E+00
Adult Resident MRO6-TW02* Dermal Contact N/A 4.5E-02
Inhalation N/A N/A
Total N/A 1.9E+00
All Media Total N/A 1.9E+00
Future Tap Water at Ingestion N/A 6.1E+00 Iron, Manganese
Child Resident MRO6-TW02" Dermal Contact N/A 1.0E-01
Inhalation N/A N/A
Total N/A 6.2E+00 Iron, Manganese
All Media Total N/A 6.2E+00
Future Tap Water at Ingestion N/A 7.0E-01
Adult Resident MRO0O6-TWO03 Dermal Contact N/A 2.2E-03
Inhalation N/A N/A
Total N/A 7.0E-01
All Media Total N/A 7.0E-01
Future Tap Water at Ingestion N/A 2.3E+00 Iron
Child Resident MRO06-TWO03 Dermal Contact N/A 5.1E-03
Inhalation N/A N/A
Total N/A 2.3E+00 Iron
All Media Total N/A 2.3E+00
Future Tap Water at Ingestion N/A 7.6E+00  |Thallium
Adult Resident MRO6-TW10" Dermal Contact N/A 4,0E-02
Inhalation N/A 4.1E-04
Total N/A 7.6E+00  |Thallium
All Media Total N/A 7.6E+00
Future Tap Water at Ingestion N/A 2.5E+01 Arsenic, Iron, Thallium
Child Resident MRO6-TW10" Dermal Contact N/A 8.9E-02
Inhalation N/A N/A
Total N/A 2.5E+01 Arsenic, Iron, Thallium
All Media Total N/A 2.5E+01
Future Tap Water at Ingestion 8.9E-05 Arsenic N/A
Child/Adult Resident MRO6-TW10" Dermal Contact 6.7E-07 N/A
Inhalation N/A N/A
Total 9.0E-05 Arsenic N/A
All Media Total 9.0E-05 N/A

N/A = not applicable

1. Permanent monitoring wells were installed to further evaluate elevated total metals concentrations in temporary wells . No COPCs, and therefore, no COCs, were identified in the three permanent monitoring wells.
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TABLE 5-6

MEC Hazard Assessment Scores

Site UXO-06 Rl Report

MCIEAST-MCB CAMLEJ

North Carolina

Borrow Pit Area

Cantonment Area

Wooded Area

Limited Use Area

Input Factor Input Factor Category Site-specific Information Score
Baseline Current Use Current Use Current Use Current Use
HE and Low Explosive Filler in MEC items found during the investigations containing 100 100
Fragmenting Rounds HE filler
Energetic Material
Inert and Pyrotechnic Filler MEC items found was either inert or pyrotechnic - - 60 - -
No MEC was found No MEC was found - - - 0 0
Location of ildi insi - -
o Inside the site or inside the Buildings are located inside the ESQD arc 30 30 30
Receptors ESQD arc surrounding the site No buildings are located inside area - - - 0 0
No physical barriers (fence, walls) but site is on
restricted military base, surrounded by heav:
Site Accessibility |Full Accessibility ; v base v heavy 80 80 80 80 80
vegetation, and accessible by one road that is frequently
patrolled by Marines training and living in the area
51,000,000 hours Approximatély 21,000 Marinef pr—.jr yea'r !iving ir‘1 N . . 120 . .
barracks onsite and participating in training activities.
Potential Contact
Hours 100,000-999,999 hours - - - 70 -
10,000-99,999 hours 40 10 - - -
>10,000 hours Very few people will be accessing this portion of the site - - - - 15
Historical range information indicates that this in the
area were used as target areas, amount of MEC and
Amount of MEC  |Maneuver Area X i . 115 - 115 115 115
MPPEH recovered during the investigations supports
this assumption
A small portion of the MEC discovered during the
MEC located in subsurface, after |. . p, . e
R . intrusive investigations were located at the surface, a
cleanup intrusive depth does not . - 95 - - -
i full surface subsurface clearance was completed within
overlap with subsurface MEC.
Minimum MEC the area boundary
Depth Relative to
Maximum MEC located in subsurface, any X . .
. X X | A small portion of the MEC discovered during the
Intrusive Depth  |intrusive depth overlaps with | o o 150 - 150 - -
intrusive investigations were located at the subsurface
subsurface MEC.
No MEC located No MEC was found in these areas N/A - - 0 0
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TABLE 5-6

MEC Hazard Assessment Scores
Site UXO-06 Rl Report
MCIEAST-MCB CAMLEJ

North Carolina

Borrow Pit Area

Cantonment Area

Wooded Area

Limited Use Area

Input Factor Input Factor Category Site-specific Information Score
Baseline Current Use Current Use Current Use Current Use
While frost heave is not likely and vegetation will
} prevent most erosion, heavy rains from hurricanes may
Possible i 30 - - - -
expose very shallow MEC and potentially move surface
Migration MEC
Potential
Possibility of MEC migration is unlikely due to current
Unlikely sSIoiity of g v . 10 10 10 10
activities of site.
. Indicates MEC with HE filler and a potentially intact fuze
... _|Sensitive UXO 105 105 55 - -
MEC Classification that could detonate upon contact.
No UXO No MEC was found - - - 0 0
MEC that was discovered onsite and munitions
. historically used at the ranges weighs less than 90
MEC Size Small R 40 40 40 40 40
pounds and is small enough for a receptor to move and
initiate a detonation
Score 690 475 660 315 280
Hazard Level 3 4 3 4 4
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Conceptual Site Model for HHRA
Site UX0O-06 RI Report
MCIEAST-MCB CAMLEJ

North Carolina

Potential Human Receptors

|

Future Current/Future
Trespasser/Vi|Trespasser/Vi | Trespasser/Vi
sitor/ sitor/ sitor/

Exposure Residential | Residential | Construction | Industrial | Recreational | Recreational | Recreational | Occasional

Exposure Media Route Adult Child Worker Worker Adult Youth Child Site Worker
Surface Soil Ingestion X X X X X X X X
1 —*|Dermal Contact X X X X X X X X
Inhalation X X X X X X X X
Combilnzed Soil Ingestion X X X X NA NA NA X
’ — *|Dermal Contact X X X X NA NA NA X
Inhalation X X X X NA NA NA X
Ingestion X X NA NA NA NA NA NA
*|Dermal Contact X X X NA NA NA NA X
Inhalation* X X X NA NA NA NA X°
Sugf%C%Waterf Ingestion NA NA NA NA X X X NA
and Sediment *Dermal Contact NA NA NA NA X X X NA
Inhalation NA NA NA NA X X X NA

1 Only screening level evaluation for surface soil, combined surface and subsurface soil, and sediment.
2 Combined surface and subsurface soil.
% Complete risk evaluation for groundwater and surface water.
* Foster and Chrostowski Shower Model used for groundwater inhalation during showering.
*This scenario not quantified, construction worker contact with groundwater scenario, which is quantified, is representative of this scenario.

NA - Not Applicable or pathway is incomplete
X - Potentially complete exposure pathways
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SECTION 6

Conceptual Site Model and Refinement

The following is a summary of the Site UXO-06 CSM that presents the various contaminant or hazard sources,
release mechanisms, nature and extent of contaminants and MEC, and the results of risk assessments. Based on
the CSM, this section includes a refinement to focus on areas requiring further evaluation.

6.1 CSM

Site Characteristics
e Size: 450 acres (Site UXO-06 Proper and MRS Adjacent to UX0-06)

e Land Use and Physical Characteristics: Approximately 25 percent of the site is used as the Base borrow pit
(Borrow Pit Area); 22 percent of the site consists of industrial buildings, barracks, dining facilities, and paved
areas (Cantonment Area); 33 percent of the site is undeveloped and wooded, and is used for training
(Wooded Area); and the remaining 20 percent consists of mainly wetlands, restricted access areas, and creeks
(Limited Use Area). Future land use is expected to continue to be the same. The topography of Site UXO-06 is
relatively flat, varying from 0 to 25 feet above msl, except for the 51-acre borrow pit where the topographic
relief is approximately 40 feet due to borrow pit excavations.

e Geology and Hydrogeology: The maximum investigation depth within the site was 25 feet bgs (monitoring
well installation). Subsurface soils at Site UXO-06 consist of layered laterally discontinuous fine-grained soil.
Soil consists of layered interfingered beds and lenses of sands, silts, clays, calcareous clays, shell beds,
sandstone, and limestone that were deposited over pre-Cretaceous crystalline bedrock. Groundwater flow in
the surficial aquifer generally flows towards French Creek and its tributaries.

Potential Sources

e Historical Site Use: Site UXO-06 was used as a maneuver area for fortified beach assault and assault of
fortified positions. The types of MEC/MPPEH found (3.5-inch practice rockets, signal flares, and small arms
ammunition) correlate with the historical use as a training area.

Nature and Extent

e Environmental Media: Based on the results from the investigation of soil, groundwater, surface water, and
sediment, there were no apparent MC impacts resulting from the presence of MEC/MPPEH. No explosives
residues or perchlorate were detected at concentrations above screening criteria in any site media. Metals
were detected in soil, groundwater, surface water, and sediment at concentrations exceeding screening
criteria and background at either isolated locations or in no definitive pattern across the site.

There were isolated locations where three SVOCs (pentachlorophenol and the common laboratory
contaminants bis(2-ethylhexyl)phthalate and methylene chloride) and two pesticides (dieldrin and 4,4’-DDT)
were detected above screening criteria in soil, groundwater, and/or surface water.

e MEC/MPPEH: Eighteen MEC items and 2,729 MPPEH items have been found at Site UXO-06. Small arms
ammunition was also found at 249 anomaly locations. The MEC items were found within the Borrow Pit or
Cantonment (C) Areas at depths ranging from 2 inches to 3.5 feet bgs and consisted of rockets, projectiles,
and/or pyrotechnic, screening, and marking devices. All MEC items were found in areas 100 percent
intrusively-investigated. The MPPEH items were found within the Borrow Pit, Cantonment, and/or Wooded
Areas on the ground surface and at depths up to 4 feet bgs and were later classified as MDAS. The majority of
MPPEH items found in the Cantonment Area were small arms ammunition; MPPEH items with more serious
hazard severity were concentrated in the northeastern portion of the Cantonment Area (Cantonment Area B).
There is the potential for MEC and MPPEH to be present in the uninvestigated areas of Site UXO-06 and at
depths greater than the instrumentation detection limit. Based on the historical activities conducted and the
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types of ordnance used at the site, MEC/MPPEH is unlikely to be deeper than 4 feet bgs due to penetration;
however, site activities (construction, borrow pit activities, filling of low areas, resulting erosion, etc.) may
disturb MEC/MPPEH potentially below the surface and/or cause MEC/MPPEH to become buried to deeper
depths.

Risk Assessment

Environmental Media: No unacceptable risks to human health or the environment are expected from
exposure to environmental media.

MEC/MPPEH: Based on the mishap probability and the mishap severity, the overall hazard due to MEC
potentially remaining at Site UXO-06is judged to be moderate, except in Cantonment Area A where it is
judged to be negligible and Cantonment Area C and the Limited Use Area where it is judged to be minor. The
potential hazard due to MEC remaining in each area is detailed in Section 6.2.

6.2 CSM Refinement

Based on the nature and extent evaluation and the risk assessment results, the CSM was refined to identify areas
requiring further evaluation. A brief overview is presented below by area.

6-2

Borrow Pit Area: The majority of MEC and MPPEH items were found in this area, where 100 percent
investigation was completed. This area is judged to have a moderate explosive hazard. Although there is a low
probability for contact with MEC based on the 100 percent investigation and a low probability of accidental
functioning of MEC if contact were to occur, if MEC was encountered and accidental functioning occurred, it
may cause death.

Cantonment Area: This area was subdivided into three areas, as shown on Figure 5-2, based on the types of
MEC and MPPEH items found and on their explosive hazards.

- In Cantonment Area A, only small arms ammunition and one other MPPEH item (ammunition can) were
found. No MEC was found. This area is judged to have a negligible explosive hazard due to a low
probability of MEC/MPPEH being present, a low probability for contact with MEC/MPPEH except during
planned intrusive work, and a low probability of accidental functioning if contact were to occur.

- In Cantonment Area B, MPPEH items consisting of practice rockets and signaling devices were found.
Since this area was not 100 percent investigated, it is judged to have a moderate explosive hazard
because contact may occur in time; however, there is a low probability of accidental functioning if contact
were to occur.

- In Cantonment Area C, three MEC items along with MPPEH items were found; however, the majority of
Area C was 100 percent investigated in support of MILCON projects. This area is judged to have a minor
explosive hazard. Although there is a low probability for contact with MEC based on the 100 percent
investigation and a low probability of accidental functioning of MEC if contact were to occur, if MEC was
encountered and accidental functioning occurred, it may cause severe injury.

Wooded Area: No MEC items were found in this area; however, MPPEH was found. Since this area was not
100 percent investigated, it is judged to have a moderate explosive hazard because contact may occur in time.
If contact were to occur, there is a moderate probability of accidental functioning of MEC/MPPEH.

Limited Use Area: Although this area was not investigated, the types of munitions items that may be
encountered are expected to be similar to those items found in the Wooded Area. This area is considered to
have a minor explosive hazard due to a low probability for contact with MEC/MPPEH because of access
limitations even though there is a moderate probability of accidental functioning of MEC/MPPEH if contact
were to occur.
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SECTION 7

Conclusions and Recommendations

This section presents conclusions and provides recommendations for Site UXO-06.

7.1 Conclusions

The following are conclusions based on the findings from the investigations conducted to-date:

There are no significant impacts to environmental media from MC resulting from the presence of
MEC/MPPEH and there are no unacceptable risks to human health or the environment identified from
exposure to environmental media.

The overall hazard due to MEC/MPPEH potentially remaining in the Borrow Pit Area; Cantonment Area B; and
Wooded Area at UXO-06 is judged to be moderate. The overall hazard due to MEC/MPPEH potentially
remaining in Cantonment Area C is judged to be minor. However, in the Borrow Pit Area and Cantonment
Area C, 100 percent intrusive investigation has been performed and the potential for encountering
MEC/MPPEH was significantly reduced.

The overall hazard due to MEC/MPPEH in Cantonment Area A is judged to be negligible since only small arms
ammunition and one ammunition can were found, which presents a minimal threat if contact were to occur.

The overall hazard due to MEC/MPPEH in the Limited Use Area is judged to be minor based on limited access,
which reduces the potential for encountering MEC/MPPEH.

7.2 Recommendations

The following recommendations are made for future actions at Site UXO-06:

No further action is recommended for the Borrow Pit Area and Cantonment Area C because the 100 percent
investigation and removal of MEC/MPPEH has resulted in a substantial reduction in potential hazards from
contact with MEC. However, because it is not possible to provide assurance that all MEC items were detected
and removed, continued implementation of 3R training for MEC recognition and avoidance is recommended
for all borrow pit workers.

No further action is recommended for Cantonment Area A based on finding only small arms ammunition and
one ammunition can which presents a minimal threat if contact were to occur.

An FS is recommended for the Cantonment Area B, Wooded, and Limited Use Areas in order to develop
remedial action objectives and to develop and evaluate remedial alternatives to address potential threats
from any MEC that remains at the site.
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Appendix A

Surface Soil Raw Analytical Data

Site UXO-06 RI Report
MCIEAST-MCB CAMLEJ
North Carolina

Station ID MR06-DU01 MR06-DU02 MR06-DU03
Sample ID MR06-DU01-SS01-08B | MR06-DU01-SS02-08B | MR06-DU01-SS03-08B | MR06-DU02-SS01-09C | MR06-DU02-SS02-09C [ MR06-DU02-SS03-09C | MR06-DU03-SS01-09C | MR06-DU03-SS01D-09C | MRO6-DU03-SS02-09C | MRO6-DU03-SS03-09C
Sample Date 06/20/08 06/20/08 06/20/08 09/08/09 09/08/09 09/08/09 09/08/09 09/08/09 09/08/09 09/08/09
Chemical Name

olatile Organic Compounds (UG/KG)
1,1,1-Trichloroethane NA NA NA NA NA NA NA NA NA NA
1,1,2,2-Tetrachloroethane NA NA NA NA NA NA NA NA NA NA
1,1,2-Trichloro-1,2,2-trifluoroethane (Freon-113) NA NA NA NA NA NA NA NA NA NA
1,1,2-Trichloroethane NA NA NA NA NA NA NA NA NA NA
1,1-Dichloroethane NA NA NA NA NA NA NA NA NA NA
1,1-Dichloroethene NA NA NA NA NA NA NA NA NA NA
1,2,4-Trichlorobenzene NA NA NA NA NA NA NA NA NA NA
1,2-Dibromo-3-chloropropane NA NA NA NA NA NA NA NA NA NA
1,2-Dibromoethane NA NA NA NA NA NA NA NA NA NA
1,2-Dichlorobenzene NA NA NA NA NA NA NA NA NA NA
1,2-Dichloroethane NA NA NA NA NA NA NA NA NA NA
1,2-Dichloropropane NA NA NA NA NA NA NA NA NA NA
1,3-Dichlorobenzene NA NA NA NA NA NA NA NA NA NA
1,4-Dichlorobenzene NA NA NA NA NA NA NA NA NA NA
2-Butanone NA NA NA NA NA NA NA NA NA NA
2-Hexanone NA NA NA NA NA NA NA NA NA NA
4-Methyl-2-pentanone NA NA NA NA NA NA NA NA NA NA
Acetone NA NA NA NA NA NA NA NA NA NA
Benzene NA NA NA NA NA NA NA NA NA NA
[[Bromodichloromethane NA NA NA NA NA NA NA NA NA NA
[[Bromoform NA NA NA NA NA NA NA NA NA NA
[[Bromomethane NA NA NA NA NA NA NA NA NA NA
[lcarbon disulfide NA NA NA NA NA NA NA NA NA NA
[lcarbon tetrachloride NA NA NA NA NA NA NA NA NA NA
[lchiorobenzene NA NA NA NA NA NA NA NA NA NA
[lchioroethane NA NA NA NA NA NA NA NA NA NA
[lchioroform NA NA NA NA NA NA NA NA NA NA
[lchioromethane NA NA NA NA NA NA NA NA NA NA
|[cis-1,2-Dichloroethene NA NA NA NA NA NA NA NA NA NA
|[cis-1,3-Dichloropropene NA NA NA NA NA NA NA NA NA NA
[lcyclohexane NA NA NA NA NA NA NA NA NA NA
|[Dibromochioromethane NA NA NA NA NA NA NA NA NA NA
|[Dichiorodifluoromethane (Freon-12) NA NA NA NA NA NA NA NA NA NA
[[Ethylbenzene NA NA NA NA NA NA NA NA NA NA
[fisopropylbenzene NA NA NA NA NA NA NA NA NA NA
[[Methy! acetate NA NA NA NA NA NA NA NA NA NA
[[Methylcyclohexane NA NA NA NA NA NA NA NA NA NA
[[Methytene chioride NA NA NA NA NA NA NA NA NA NA
Methyl-tert-butyl ether (MTBE) NA NA NA NA NA NA NA NA NA NA
Styrene NA NA NA NA NA NA NA NA NA NA
Tetrachloroethene NA NA NA NA NA NA NA NA NA NA
Toluene NA NA NA NA NA NA NA NA NA NA
[trans-1,2-Dichloroethene NA NA NA NA NA NA NA NA NA NA
hrans-l,3-Dich|0r0propene NA NA NA NA NA NA NA NA NA NA
Trichloroethene NA NA NA NA NA NA NA NA NA NA
Trichlorofluoromethane (Freon-11) NA NA NA NA NA NA NA NA NA NA

inyl chloride NA NA NA NA NA NA NA NA NA NA
Xylene, total NA NA NA NA NA NA NA NA NA NA
Semivolatile Organic Compounds (UG/KG)
1,1-Biphenyl NA NA NA NA NA NA NA NA NA NA
2,2'-Oxybis(1-chloropropane) NA NA NA NA NA NA NA NA NA NA
2,4,5-Trichlorophenol NA NA NA NA NA NA NA NA NA NA
2,4,6-Trichlorophenol NA NA NA NA NA NA NA NA NA NA
2,4-Dichlorophenol NA NA NA NA NA NA NA NA NA NA
2,4-Dimethylphenol NA NA NA NA NA NA NA NA NA NA
2,4-Dinitrophenol NA NA NA NA NA NA NA NA NA NA
2,4-Dinitrotoluene 100 U 100 U 100 U 250 U 250 U 250 U 250 U 250 U 250 U 250 U
2,6-Dinitrotoluene 100 U 100 U 100 U 250 U 250 U 250 U 250 U 250 U 250 U 250 U
2-Chloronaphthalene NA NA NA NA NA NA NA NA NA NA
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Appendix A

Surface Soil Raw Analytical Data

Site UXO-06 RI Report

MCIEAST-MCB CAMLEJ]

North Carolina

Station ID MR06-DU01 MR06-DU02 MR06-DU03

Sample ID MR06-DU01-SS01-08B | MR06-DU01-SS02-08B | MR06-DU01-SS03-08B | MR06-DU02-SS01-09C | MR06-DU02-SS02-09C [ MR06-DU02-SS03-09C | MR06-DU03-SS01-09C | MR06-DU03-SS01D-09C | MRO6-DU03-SS02-09C | MRO6-DU03-SS03-09C
Sample Date 06/20/08 06/20/08 06/20/08 09/08/09 09/08/09 09/08/09 09/08/09 09/08/09 09/08/09 09/08/09
Chemical Name

2-Chlorophenol NA NA NA NA NA NA NA NA NA NA
2-Methylnaphthalene NA NA NA NA NA NA NA NA NA NA
2-Methylphenol NA NA NA NA NA NA NA NA NA NA
2-Nitroaniline NA NA NA NA NA NA NA NA NA NA
2-Nitrophenol NA NA NA NA NA NA NA NA NA NA
3,3-Dichlorobenzidine NA NA NA NA NA NA NA NA NA NA
3-Nitroaniline NA NA NA NA NA NA NA NA NA NA
4,6-Dinitro-2-methylphenol NA NA NA NA NA NA NA NA NA NA
4-Bromophenyl-phenylether NA NA NA NA NA NA NA NA NA NA
4-Chloro-3-methylphenol NA NA NA NA NA NA NA NA NA NA
4-Chloroaniline NA NA NA NA NA NA NA NA NA NA
4-Chlorophenyl-phenylether NA NA NA NA NA NA NA NA NA NA
4-Methylphenol NA NA NA NA NA NA NA NA NA NA
4-Nitroaniline NA NA NA NA NA NA NA NA NA NA
4-Nitrophenol NA NA NA NA NA NA NA NA NA NA
Acenaphthene NA NA NA NA NA NA NA NA NA NA
|Acenaphthylene NA NA NA NA NA NA NA NA NA NA
|Acetophenone NA NA NA NA NA NA NA NA NA NA
Anthracene NA NA NA NA NA NA NA NA NA NA
Atrazine NA NA NA NA NA NA NA NA NA NA
Benzaldehyde NA NA NA NA NA NA NA NA NA NA
[[Benzo(a)anthracene NA NA NA NA NA NA NA NA NA NA
[[Benzo(a)pyrene NA NA NA NA NA NA NA NA NA NA
[[Benzo(b)fiuoranthene NA NA NA NA NA NA NA NA NA NA
[[Benzo(g,h,)perylene NA NA NA NA NA NA NA NA NA NA
[[Benzo(k)fluoranthene NA NA NA NA NA NA NA NA NA NA
[ ois(2-Chioroethoxy)methane NA NA NA NA NA NA NA NA NA NA
[ois(2-Chioroethyt)ether NA NA NA NA NA NA NA NA NA NA
[[ois(2-Ethylhexyl)phthalate NA NA NA NA NA NA NA NA NA NA
[[Butylbenzylphthalate NA NA NA NA NA NA NA NA NA NA
[lcaprolactam NA NA NA NA NA NA NA NA NA NA
[lcarbazole NA NA NA NA NA NA NA NA NA NA
[lchrysene NA NA NA NA NA NA NA NA NA NA
[[Dibenz(a,h)anthracene NA NA NA NA NA NA NA NA NA NA
[[Dibenzofuran NA NA NA NA NA NA NA NA NA NA
|[Diethylphthalate NA NA NA NA NA NA NA NA NA NA
[[Dimethy! phthalate NA NA NA NA NA NA NA NA NA NA
[[Di-n-butylphthalate NA NA NA NA NA NA NA NA NA NA
[[Di-n-octylphthalate NA NA NA NA NA NA NA NA NA NA
[[Fluoranthene NA NA NA NA NA NA NA NA NA NA
[[Fluorene NA NA NA NA NA NA NA NA NA NA
[[Hexachlorobenzene NA NA NA NA NA NA NA NA NA NA
[[Hexachlorobutadiene NA NA NA NA NA NA NA NA NA NA
[[Hexachlorocyclopentadiene NA NA NA NA NA NA NA NA NA NA
[[Hexachloroethane NA NA NA NA NA NA NA NA NA NA
[findeno(1,2,3-cd)pyrene NA NA NA NA NA NA NA NA NA NA
[fisophorone NA NA NA NA NA NA NA NA NA NA
[[Naphthalene NA NA NA NA NA NA NA NA NA NA
|In-Nitroso-di-n-propylamine NA NA NA NA NA NA NA NA NA NA
|In-Nitrosodiphenylamine NA NA NA NA NA NA NA NA NA NA
[INitrobenzene 100 U 100 U 100 U 250 U 250 U 250 U 250 U 250 U 250 U 250 U
[[Pentachiorophenol NA NA NA NA NA NA NA NA NA NA
[[Phenanthrene NA NA NA NA NA NA NA NA NA NA
[fPhenol NA NA NA NA NA NA NA NA NA NA
[[Pyrene NA NA NA NA NA NA NA NA NA NA
I

Page 2 of 36



Appendix A

Surface Soil Raw Analytical Data
Site UXO-06 RI Report
MCIEAST-MCB CAMLEJ

North Carolina

Station ID MR06-DU01 MR06-DU02 MR06-DU03
Sample ID MR06-DU01-SS01-08B | MR06-DU01-SS02-08B | MR06-DU01-SS03-08B | MR06-DU02-SS01-09C | MR06-DU02-SS02-09C [ MR06-DU02-SS03-09C | MR06-DU03-SS01-09C | MR06-DU03-SS01D-09C | MRO6-DU03-SS02-09C | MRO6-DU03-SS03-09C
Sample Date 06/20/08 06/20/08 06/20/08 09/08/09 09/08/09 09/08/09 09/08/09 09/08/09 09/08/09 09/08/09
Chemical Name

Pesticide/Polychlorinated Biphenyls (UG/KG)

4,4-DDD NA NA NA NA NA NA NA NA NA NA
4,4-DDE NA NA NA NA NA NA NA NA NA NA
4,4-DDT NA NA NA NA NA NA NA NA NA NA
Aldrin NA NA NA NA NA NA NA NA NA NA
alpha-BHC NA NA NA NA NA NA NA NA NA NA
alpha-Chlordane NA NA NA NA NA NA NA NA NA NA
Aroclor-1016 NA NA NA NA NA NA NA NA NA NA
Aroclor-1221 NA NA NA NA NA NA NA NA NA NA
Aroclor-1232 NA NA NA NA NA NA NA NA NA NA
Aroclor-1242 NA NA NA NA NA NA NA NA NA NA
Aroclor-1248 NA NA NA NA NA NA NA NA NA NA
Aroclor-1254 NA NA NA NA NA NA NA NA NA NA
Aroclor-1260 NA NA NA NA NA NA NA NA NA NA
beta-BHC NA NA NA NA NA NA NA NA NA NA
[[deita-BHC NA NA NA NA NA NA NA NA NA NA
[[Dieldrin NA NA NA NA NA NA NA NA NA NA
[[Endosuifan | NA NA NA NA NA NA NA NA NA NA
[{Endosuitan 1 NA NA NA NA NA NA NA NA NA NA
[[Endosuifan sulfate NA NA NA NA NA NA NA NA NA NA
[[Endrin NA NA NA NA NA NA NA NA NA NA
[[Endrin aldehyde NA NA NA NA NA NA NA NA NA NA
[[Endrin ketone NA NA NA NA NA NA NA NA NA NA
[lsamma-BHC (Lindane) NA NA NA NA NA NA NA NA NA NA
[lsamma-Chlordane NA NA NA NA NA NA NA NA NA NA
[[Heptachior NA NA NA NA NA NA NA NA NA NA
[[Heptachlor epoxide NA NA NA NA NA NA NA NA NA NA
Methoxychlor NA NA NA NA NA NA NA NA NA NA
Toxaphene NA NA NA NA NA NA NA NA NA NA
Explosives (UG/KG)

1,3,5-Trinitrobenzene 100 U 100 U 100 U 250 U 250 U 250 U 250 U 250 U 250 U 250 U
1,3-Dinitrobenzene 100 U 100 U 100 U 250 U 250 U 250 U 250 U 250 U 250 U 250 U
2,4,6-Trinitrotoluene 100 U 100 U 100 U 250 U 250 U 250 U 250 U 250 U 250 U 250 U
2-Amino-4,6-dinitrotoluene 100 U 100 U 100 U 250 U 250 U 250 U 250 U 250 U 250 U 250 U
2-Nitrotoluene 200 U 200 U 200 U 250 U 250 U 250 U 250 U 250 U 250 U 250 U
3-Nitrotoluene 200 U 200 U 200 U 250 U 250 U 250 U 250 U 250 U 250 U 250 U
4-Amino-2,6-dinitrotoluene 100 U 100 U 100 U 250 U 250 U 250 U 250 U 250 U 250 U 250 U
4-Nitrotoluene 200 U 200 U 200 U 250 U 250 U 250 U 250 U 250 U 250 U 250 U
HMX 200 U 200 U 200 U 250 U 250 U 250 U 250 U 250 U 250 U 250 U
[INitrogtycerin NA NA NA 500 U 500 U 500 U 500 U 500 U 500 U 500 U
[[Perchiorate 201U 2.63 U 27U 23U 232U 23U 3.76 U 3.02 U 3.53 U 3.6 U
[lPETN NA NA NA 600 U 600 U 600 U 600 U 600 U 600 U 600 U
RDX 200 U 200 U 200 U 250 U 250 U 250 U 250 U 250 U 250 U 250 U
Tetryl 200 U 200 U 200 U 250 U 250 U 67 J 250 U 250 U 250 U 250 U
Total Metals (MG/KG)

Aluminum 1,490 1,500 1,590 3,370 2,650 3,790 1,050 1,110 973 1,030
Antimony 4.2 U 5.7 UJ 5.7 UJ 0.86 UJ 0.87 UJ 0.85 UJ 1.4 UJ 1.1UJ 1.3 UJ 1.3 UJ
Arsenic 0.44 ] 0.48 J 0.46 J 0.66 0.42 ] 0.45 ] 0.37 J 0.33 J 0.37 J 0.44J
Barium 139 U 19U 19U 10 8.9 9.7 17.6 15.4 13.7 16
[(Beryltium 0.013 J 0.013 J 0.011 0.29 U 0.29 U 0.28 U 0.46 U 0.37 U 0.43 U 0.43 U
[lcadmium 0.55 0.65 0.82 0.29 U 0.29 U 0.28 U 0.46 U 0.37 U 0.43 U 0.43 U
[lcatcium 2,500 4,030 2,530 354 297 253 J 1,190 1,160 940 2,110
[lchromium 2.8 2.8 2.8 3.5 2.8 3.4 1.3 15 1.3 14
[[cobait 0131 0153 0.14 0.86 U 0.87 U 0.85 U 14 U 11U 13U 13U
[(copper 1.6 J 23 1.6 J 5.9 5.1 3.8 2713 2113 423 3.8
[lcyanide NA NA NA NA NA NA NA NA NA NA
[firon 885 966 891 1,210 1,020 1,130 534 612 451 596
[lLead 43 44 381 44 421 517 423 481 6.3 6.2
[[Magnesium 1113 155 J 109 J 1223 97.9J 108 J 144 3 115 J 103 J 142 J
[[Manganese 123 17.2 12.8 215 18.2 132 47.2 37.8 311 49.2

Page 3 of 36



Appendix A

Surface Soil Raw Analytical Data
Site UXO-06 RI Report
MCIEAST-MCB CAMLEJ

North Carolina

Station ID MRO06-DUO1 MRO06-DU02 MR06-DUO03

Sample ID MR06-DU01-SS01-08B | MR06-DU01-SS02-08B | MR06-DU01-SS03-08B | MR06-DU02-SS01-09C | MR06-DU02-SS02-09C | MR06-DU02-SS03-09C | MR06-DU03-SS01-09C | MR06-DU03-SS01D-09C | MR06-DU03-SS02-09C | MR06-DU03-SS03-09C

Sample Date 06/20/08 06/20/08 06/20/08 09/08/09 09/08/09 09/08/09 09/08/09 09/08/09 09/08/09 09/08/09

Chemical Name

||Mercury 0.044 J 0.015 J 0.027 J 0.021 J 0.033 U 0.019 J 0.033 J 0.021 J 0.039 J 0.041 J

[[Nickel 2.8 U 38U 38U 0.87 0.74 0.83 0.93 1 0.8 0.82 J

Potassium 347 U 476 U 476 U 164 J 127 J 154 J 149 J 136 J 1157 1710

Selenium 24U 33U 33U 0.33 0.27 J 0.33 0.45 7 0.34J 0.43 UJ 0.4J

Silver 0.69 U 095 U 095 U 057 U 0.58 U 057 U 091 U 0.74 U 0.85 U 0.87 U

Sodium 347 U 476 U 476 U 287 U 290 U 283 U 456 U 372 U 427 U 434 U

Thallium 0.42 1] 24U 24U 0.46 U 0.46 U 0.45 U 0.73 U 0.6 U 0.68 U 0.7U
anadium 3.8 4.8 48 U 4.8 3.9 4.3 2] 221 1.9 231J

Zinc 14.6 24.7 17 6.6 6.1 5.4 143 J 9.8J 9.6 J 20J
et Chemistry

% Solids (pct) 99 76 74 NA NA NA NA NA NA NA

[pH (oh) NA NA NA NA NA NA NA NA NA NA

Total organic carbon (TOC) (mg/kg) NA NA NA NA NA NA NA NA NA NA

Total organic halogens (TOX) (mg/kg) NA NA NA NA NA NA NA NA NA NA

Total Petroleum Hydrocarbons (UG/KG)

Total petroleum hydrocarbons (TPH) NA NA NA NA NA NA NA NA NA NA

TPH-diesel range NA NA NA NA NA NA NA NA NA NA

TPH-gas range NA NA NA NA NA NA NA NA NA NA

Notes:

Shading indicates detections

NA - Not analyzed

J - Analyte present, value may or may not be accurate or

precise
R - Unreliable Result

U - The material was analyzed for, but not detected
UJ - Analyte not detected, quantitation limit may be

inaccurate

MG/KG - Milligrams per kilogram
PCT - Percent

PH - pH units

UG/KG - Micrograms per kilogram
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Appendix A

Surface Soil Raw Analytical Data

Site UXO-06 RI Report
MCIEAST-MCB CAMLEJ
North Carolina

Station ID MRO06-DU04 MR06-DU05 MR06-DU06 MR06-DU07
Sample ID MR06-DU04-SS01-09C | MR06-DU04-SS02-09C| MR06-DU04-SS03-09C | MR06-DU05-SS01-11C | MR06-DU05-SS02-11C |[MR06-DU05-SS02D-110 MR06-DU05-SS03-11C | MR06-DU06-SS02-11C | MR06-DU06-SS01-11C | MR06-DU06-SS03-11C | MR06-DU07-SS01-11C| MR06-DUQ07-SS02-11C| MR06-DU07-SS03-11C;
Sample Date 09/08/09 09/08/09 09/08/09 09/22/11 09/22/11 09/22/11 09/22/11 09/22/11 09/23/11 09/23/11 09/22/11 09/22/11 09/23/11
Chemical Name

olatile Organic Compounds (UG/KG)
1,1,1-Trichloroethane NA NA NA NA NA NA NA NA NA NA NA NA NA
1,1,2,2-Tetrachloroethane NA NA NA NA NA NA NA NA NA NA NA NA NA
1,1,2-Trichloro-1,2,2-trifluoroethane (Freon-113) NA NA NA NA NA NA NA NA NA NA NA NA NA
1,1,2-Trichloroethane NA NA NA NA NA NA NA NA NA NA NA NA NA
1,1-Dichloroethane NA NA NA NA NA NA NA NA NA NA NA NA NA
1,1-Dichloroethene NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2,4-Trichlorobenzene NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2-Dibromo-3-chloropropane NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2-Dibromoethane NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2-Dichlorobenzene NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2-Dichloroethane NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2-Dichloropropane NA NA NA NA NA NA NA NA NA NA NA NA NA
1,3-Dichlorobenzene NA NA NA NA NA NA NA NA NA NA NA NA NA
1,4-Dichlorobenzene NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Butanone NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Hexanone NA NA NA NA NA NA NA NA NA NA NA NA NA
4-Methyl-2-pentanone NA NA NA NA NA NA NA NA NA NA NA NA NA
[Acetone NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzene NA NA NA NA NA NA NA NA NA NA NA NA NA
"Bromodichloromethane NA NA NA NA NA NA NA NA NA NA NA NA NA
||Bromoform NA NA NA NA NA NA NA NA NA NA NA NA NA
||Bromomethane NA NA NA NA NA NA NA NA NA NA NA NA NA
||Carbon disulfide NA NA NA NA NA NA NA NA NA NA NA NA NA
"Carbon tetrachloride NA NA NA NA NA NA NA NA NA NA NA NA NA
||Ch|orobenzene NA NA NA NA NA NA NA NA NA NA NA NA NA
||Ch|oroethane NA NA NA NA NA NA NA NA NA NA NA NA NA
||Ch|oroform NA NA NA NA NA NA NA NA NA NA NA NA NA
||Ch|oromethane NA NA NA NA NA NA NA NA NA NA NA NA NA
||cis-1,2-DichIoroethene NA NA NA NA NA NA NA NA NA NA NA NA NA
"cis-l,3-Dich|oropr0pene NA NA NA NA NA NA NA NA NA NA NA NA NA
||Cyc|ohexane NA NA NA NA NA NA NA NA NA NA NA NA NA
"Dibromochloromethane NA NA NA NA NA NA NA NA NA NA NA NA NA
"DichIorodifluoromethane (Freon-12) NA NA NA NA NA NA NA NA NA NA NA NA NA
||Ethy|benzene NA NA NA NA NA NA NA NA NA NA NA NA NA
"Isopropylbenzene NA NA NA NA